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(54) IMAGE FORMING DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image forming device with no uneven 
brightnessno color slippagehigh visibility and good color reproducibility. 
SOLUTION: In an image forming device having a substrate 101 1 containing an 
electron source and a square spacer 1020 arranged between the substrate 1011 and 
a face plate 1017 having a stripe-shaped fluorescent screen 1018 on which a plurality 
of phosphors having different luminescent colors are arranged and for forming an 
image by the irradiation of electrons emitted from the electron sourcethe square 
spacer 1020 is fixed onto the substrate 1011 facing the face plate 1017and the long 
direction of the spacer 1020 and the long direction of the stripe-shaped fluorescent 
screen 1018 are crossed. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electron source. 

A spacer of rectangular shape which a fluorescent substance of two or more stripe 
shape in which the luminescent color differs mutually was arrangedand was arranged 



between an image formation member which forms a picture by the exposure of an 
electron emitted from said electron sourceand a member which counters the image 
formation member concerned. 

It is the image forming device provided with the aboveand it is fixed by the said image 
formation member and member side which countersand is contacted at said image 
formation member sidea longitudinal direction of said spacer and a longitudinal 
direction of a fluorescent substance of said stripe shape crossand a spacer of said 
rectangular shape is arranged. 

[Claim 2]The image forming device according to claim 1 wherein said spacer is being 
fixed to a position which does not cover an exposure to said image formation member 
of an electron which is a substrate side with which said electron source has been 
arrangedand is emitted from said electron source including a substrate with which 
said electron source has been arranged as for a member which counters said image 
formation member. 

[Claim 3]Said electron source is an electron source by which two or more electron 
emission elements are connected by matrix form with two or more line writing 
direction wiring and two or more row direction wiringThe image forming device 
according to claim 1 characterized by fixing said spacer on said line writing direction 
wiring or said row direction wiring including a substrate with which said electron 
source has been arranged as for a member which counters said image formation 
member. 

[Claim 4]An image forming device given in any 1 paragraph of claims 1 thru/or 
3wherein said spacer is being fixed to a member which counters said image formation 
member by welding of a jointing material. 

[Claim 5]An image forming device given in any 1 paragraph of claims 1 thru/or 
4wherein said electron source is an electron source which has two or more cold 
cathode elements. 

[Claim 6]The image forming device according to claim 5wherein said cold cathode 
element is an element by which a conductive film which has an electron emission part 
in inter-electrode has been arranged. 

[Claim 7]The image forming device according to claim 5 or 6wherein said cold cathode 
element is a surface conduction type electron emission element. 
[Claim 8]An image forming device given in any 1 paragraph of claims 1 thru/or 
7wherein said spacer is a spacer which has conductivity. 

[Claim 9]The image forming device according to claim 8wherein said spacer has a 
surface resistance value of the range of 5th power omega /** of 10 - 12th power 
omega / ** of ten. 

[Claim 10]Said electron source is an electron source by which two or more electron 
emission elements are connected with wiringThe image forming device according to 
claim 8 which a member which counters said image formation member is a substrate 



with which said electron source has been arrangedand is characterized by being fixed 

on said wiring and electrically connecting said spacer with said wiring. 

[Claim 11]The image forming device according to claim 10wherein said spacer is being 

fixed via a film which consists of said wiring and the precious metals. 

[Claim 12]The image forming device according to claim 10wherein said spacer is being 

fixed to said wiring by welding of a conductive jointing material. 

[Claim 13]The image forming device according to claim 10wherein said spacer is 

contacted by accelerating electrode which accelerates an electron emitted from said 

electron source arranged at said image formation member and is electrically 

connected with said accelerating electrode. 

[Claim 14]The image forming device according to claim 13wherein said spacer is being 

fixed to said wiring via a film which consists of the precious metals. 

[Claim 15]The image forming device according to claim 13wherein said spacer is being 

fixed to said wiring by welding of a conductive jointing material. 

[Claim 16]An image forming device given in any 1 paragraph of claims 8 thru/or 

15wherein said electron source is an electron source which has two or more cold 

cathode elements. 

[Claim 17]The image forming device according to claim 16wherein said cold cathode 
element is an element by which a conductive film which has an electron emission part 
in inter-electrode has been arranged. 

[Claim 18]The image forming device according to claim 16 or 17wherein said cold 
cathode element is a surface conduction type electron emission element. 
[Claim 19]An electron source. 

A spacer of rectangular shape arranged between an image formation member which 
forms a picture by the exposure of an electron which a fluorescent substance of two 
or more stripe shape in which the luminescent color differs mutually was arrangedand 
was emitted from said electron sourceand a member which counters the image 
formation member concerned. 

A process of fixing a spacer of said rectangular shape to the member side by which is 
a manufacturing method of an image forming device provided with the aboveand a 
placed opposite is carried out to said image formation memberlt has a process which 
makes said spacer contact said image formation member side so that a longitudinal 
direction of said spacer may intersect a longitudinal direction of a fluorescent 
substance of said stripe shape. 

[Claim 20]A process to which a member by which a placed opposite is carried out to 
said image formation member fixes said spacer including a substrate with which said 
electron source has been arrangedA manufacturing method of the image forming 
device according to claim 1 9 being the process of fixing said spacer to a position 
which does not cover an exposure to said image formation member of an electron 
emitted from said electron source by the side of a substrate with which said electron 



source has been arranged. 

[Claim 21]Said electron source is an electron source by which two or more electron 
emission elements are connected by matrix form with two or more line writing 
direction wiring and two or more row direction wiringA manufacturing method of the 
image forming device according to claim 19 or 20wherein a process to which said 
image formation member and a member by which a placed opposite is carried out fix 
said spacer including a substrate with which said electron source has been arranged 
is a process of fixing said spacer on said line writing direction wiring or said row 
direction wiring. 

[Claim 22]A manufacturing method of an image forming device given in any 1 
paragraph of claims 19 thru/or 21 fixing said spacer by welding of a jointing material 
given to the said image formation member and member side by which a placed 
opposite is carried out in a process of fixing said spacer. 
[Claim 23]A manufacturing method of an image forming device given in any 1 
paragraph of claims 19 thru/or 22wherein said electron source is an electron source 
which has two or more **** elements. 

[Claim 24]A manufacturing method of the image forming device according to claim 
23wherein said cold cathode element is an element by which a conductive film which 
has an electron emission part in inter-electrode has been arranged. 
[Claim 25]A manufacturing method of the image forming device according to claim 23 
or 24wherein said cold cathode element is a surface conduction type electron 
emission element. 

[Claim 26]A manufacturing method of an image forming device given in any 1 
paragraph of claims 19 thru/or 25wherein said spacer is a spacer which has 
conductivity. 

[Claim 27]A manufacturing method of the image forming device according to claim 
26wherein said spacer has a surface resistance value of the range of 5th power 
omega /** of 10 - 12th power omega / ** often. 

[Claim 28]Said electron source is an electron source by which two or more electron 
emission elements are connected with wiringand said image formation member and a 
member by which a placed opposite is carried outA manufacturing method of the 
image forming device according to claim 26 characterized by a process of fixing said 
spacer being a process which is made to electrically connect said spacer with said 
wiring on said wiringand is fixed including a substrate with which said electron source 
has been arranged. 

[Claim 29]A manufacturing method of the image forming device according to claim 
28wherein a process of fixing said spacer is a process which makes said spacer fix to 
said wiring via a film which consists of the precious metals. 

[Claim 30]A manufacturing method of the image forming device according to claim 
28wherein a process of fixing said spacer is a process of fixing said spacer by welding 
of a conductive jointing material given on said wiring. 



[Claim 31]A manufacturing method of the image forming device according to claim 
28wherein a process which makes said spacer contact said image formation member 
side is a process arranged in said spacer at said image formation member of making it 
electrically connecting with an accelerating electrode which accelerates an electron 
emitted from said electron sourceand contacting it. 

[Claim 32]A manufacturing method of the image forming device according to claim 
31 wherein a process of fixing said spacer is a process which makes said spacer fix to 
said wiring via a film which consists of the precious metals. 

[Claim 33]A manufacturing method of the image forming device according to claim 
31 wherein a process of fixing said spacer is a process of fixing said spacer by welding 
of a conductive jointing material given on said wiring. 

[Claim 34]A manufacturing method of an image forming device given in any 1 
paragraph of claims 26 thru/or 33wherein said electron source is an electron source 
which has two or more cold cathode elements. 

[Claim 35]A manufacturing method of the image forming device according to claim 
34wherein said cold cathode element is an element by which a conductive film which 
has an electron emission part in inter-electrode has been arranged. 
[Claim 36]A manufacturing method of the image forming device according to claim 34 
or 35wherein said cold cathode element is a surface conduction type electron 
emission element. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an image forming device provided with 
an electron source and a fluorescent substanceand its manufacturing method. 
[0002] 

[Description of the Prior Art]A plane type display device has a thin shapeand since it 
is lightweightit attracts attention as what is placed and replaced with a cathode-ray 
tube type display. The characteristic superior to the display of the method of 
everything [ display / especially / that was used combining the electron emission 
element and the fluorescent substance which emits light by the exposure of an 
electron beam ] but the former is expected. For exampleeven if it compares with the 
liquid crystal display which has spread in recent yearsthe point which does not need a 
back light since it is a spontaneous light typeand the point that an angle of visibility is 
large are excellent. 

[0003]From the formertwo kindsa hot cathode element and a cold cathode elementare 
known as an electron emission element. Among thesesurface conduction type 
emission elementsthe field emission type element (it is described as FE type 



belowXhe metal / insulating layer / metal mold emission element (it is described as 
an MIM type below)etc. are known for the cold cathode elementfor example. 
[0004]As surface conduction type emission elementsM. I. ElinsonRadio E~ng. Electron 
Phys.101290 (1965)and other examples mentioned later are knownfor example. 
[0005]Surface conduction type emission elements use the phenomenon which 
electron emission produces for the thin film of the small area formed on the substrate 
by sending current in parallel with a film surface. As these surface conduction type 
emission elementsbesides the thing using Sn02 thin film by said Elinson (Elinson)What 
[ is depended on an Au film ][G. Dittmer: "Thin Solid Films" and 9317] (1972)What [ is 
depended on 203/of In(s)Sn02 thin film ][M. Hartwell and C. G. Fonstad:"lEEE Trans. 
ED Conf."519] (1975)Thing [Araki ** by a carbon filmetc: A vacuumthe 26th 
volumeNo. 122(1983)]etc. are reported. 

[0006]As a typical example of the element composition of these surface conduction 
type emission elementsthe top view of the element by the above-mentioned M. 
Hartwell and others is shown in drawing 15 . In the figure3001 is a substrate and 3004 
is a conductive thin film which consists of a metallic oxide formed by weld slag. The 
conductive thin film 3004 is formed in the plane shape of zygal like a graphic display. 
The electron emission part 3005 is formed by performing the energization process 
called the below-mentioned energization foaming to this conductive thin film 3004. As 
for the interval L in a figureO.5-1 [mm]and the width W are set as 0.1 [mm]. Although 
rectangular shape showed the electron emission part 3005 in the center of the 
conductive thin film 3004 from the facilities of the graphic displaythis is not typical 
and is not necessarily expressing the position or shape of a actual electron emission 
part faithfully. 

[0007]M. In above-mentioned surface conduction type emission elements including 
the element by Hartwell and othersbefore performing electron emissionit was common 
to have formed the electron emission part 3005 by performing the energization 
process called energization foaming to the conductive thin film 3004. namelydirect 
current voltage with energization foaming constant to the both ends of said 
conductive thin film 3004 — orFor examplethe direct current voltage which carries 
out pressure up is impressed and energized at the very slow rate about [ 1 v ] a part 
for /and it is destruction or making it change or deteriorate and forming the electron 
emission part 3005 of a high resistance state electrically locally about the conductive 
thin film 3004. A crack occurs locally in some of destruction or conductive thin films 
3004 which changed or deteriorated. When proper voltage is impressed to the 
conductive thin film 3004 after this energization foamingelectron emission is 
performed in near [ said ] a crack. 

[0008]moreover — as an FE type example — for exampleW. P. Dyke & W. W. 
DolanField emissionAdvance in Electron Physics8and 89 (1956) — orC. A. Spindt and 
Physical, properties of thin-film field emission cathodes with molybdenium cones"J. 
Appl. Phys.475248 (1976)etc. are known. 



[0009]As a typical example of FE type element compositionthe sectional view of the 
element by the above-mentioned CA Spindt and others is shown in drawing 16 . In 
the figure3010 is a substrate andas for the emitter wire in which 301 1 consists of 
electrical conducting materialsand 301 2an insulating layer and 3014 are gate 
electrodes an emitter cone and 3013. This element makes field emission cause from 
the tip part of the emitter cone 3012 by impressing proper voltage between the 
emitter cone 3012 and the gate electrode 3014. Some which have arranged the 
emitter gate electrode almost in parallel with a substrate plane are not on a laminated 
structure like above-mentioned drawing 16 as other FE type element composition but 
on a substrate. 

[0010]As an MIM type exampleC. A. MeadOperation of tunnel-emission Devices, J. 
Appl. Phys., 32,646 (1961), etc. are known, for example. The classic example of this 
MIM type element composition is shown in drawing 1 7 . The figure is a sectional 
view3020 is a substrateand it is an upper electrode in which the lower electrode in 
which 3021 consists of metaland 3022 become from a thin insulating layer about 100 
A thickand 3023 consists of metal about 80-300 A thick. Electron emission is made to 
cause from the surface of the upper electrode 3023 in an MIM type by impressing 
proper voltage between the upper electrode 3023 and the lower electrode 3021. 
[001 1]Since the above-mentioned cold cathode element can obtain electron emission 
at low temperature as compared with a hot cathode elementit does not need the 
heater for heating. Thereforestructure is simpler than a hot cathode elementand a 
detailed element can be created. Even if it arranges many elements by high density on 
a substrateit is hard to generate problemssuch as thermofusion of a substrate. In 
order that the hot cathode element may operate with heating of a heaterunlike a thing 
with slow speed of responsein the case of a cold cathode elementthere is also an 
advantage that speed of response is quick. For this reasonresearch for applying a cold 
cathode element has been done briskly. 

[0012]For examplesince structure is simple and easy also for manufacture also in a 
cold cathode elementespecially surface conduction type emission elements have an 
advantage which covers a large area and can form many elements. Thenfor 
examplethe method for arranging and driving many elements is studied so that it may 
be indicated in JP64-31332A by an applicant for this patent. 

[0013]About application of surface conduction type emission elementsimage forming 
devicessuch as an image display device and an image recorderthe source of a charged 
beametc. are studiedfor example. 

[0014]As indicated especially as application to an image display devicefor example in 
USP5066883 and JP2-257551 A by an applicant for this patenter JP4-28137AThe 
image display device used combining surface conduction type emission elements and 
the fluorescent substance which emits light by the exposure of an electron beam is 
studied. The characteristic superior to the image display device of the method of 
everything [ image display device / which was used combining such surface 



conduction type emission elements and a fluorescent substance ] but the former is 
expected. For exampleeven if it compares with the liquid crystal display which has 
spread in recent yearsit can be said that the point which does not need a back light 
since it is a spontaneous light typeand the point that an angle of visibility is large are 
excellent. 

[0015]The method of being able to stand in a line and driving much FE types is 
indicated by USP4904895 by these peoplefor example. The monotonous type display 
reported by R. Meyer and others is known as an example which applied FE type to the 
image display devicefor example. [R. Mayer: "Recent Development on Microtips 
Display at LETI" and Tech.Digest of 4th Int. Vacuum Micro- electronics. 
Conf.Nagahamaand pp.6-9(1991)] — the example which put much MIM types in order 
and was applied to the image display device again is indicated by JP3-55738A by 
these peoplefor example. 

[0016j Drawing 18 is a perspective view showing an example of the display panel part 
which forms a flat-surface type image display device. 

In order to show an internal structuresome panels are cutand it is lacked and shown. 

[001 7] Among a figurea side attachment wall and 31 1 7 are faceplates andas for 31 1 5a 
rear plate and 31 16 form the envelope (tight container) for maintaining the inside of a 
display panel to a vacuum with the rear plate 31 15the side attachment wall 31 16and 
the faceplate 31 17. 

[001 8]Although the substrate 3111 is being fixed to the rear plate 31 1 Son this 
substrate 3111NxM individual formation of the cold cathode element 3112 is carried 
out. (N and M are two or more positive integersand are suitably set up according to 
the display pixel number made into the purpose). Matrix wiring of the cold cathode 
element 3112 of a NxM individual is carried out with the line writing direction wiring 
31 13 of M bookand the row direction wiring 31 14 of N book. The portion constituted 
with these substrates 31 1 1 the cold cathode element 31 12the line writing direction 
wiring 3113and the row direction wiring 31 14 is called a multi electron source. The 
insulating layer (un-illustrating) is formed among both wiring at the portion which the 
line writing direction wiring 31 13 and the row direction wiring 31 14 intersect at least. 
The electric insulation is maintained. 

[0019]The fluorescent screen 3118 which consists of fluorescent substances is 
formed in the undersurface of the faceplate 31 17. 

The trichromatic fluorescent substance (un-illustrating) of red (R) green (G) and blue 
(B) ** is distinguished by different color with. 

The black object (un-illustrating) is established between the fluorescent substances 
of each color which constitutes the fluorescent screen 31 18and also the metal back 
31 19 who consists of aluminum (aluminum) etc. is formed in the field by the side of 
the rear plate 3115 of the fluorescent screen 3118. Dx1-DxMand Dy1-DyN and Hv 



are the terminals for electrical connection of the airtight structure established in 
order to electrically connect the display panel concerned and an unillustrated electric 
circuit. Dx1-DxM have as electrically [ the line writing direction wiring 31 13 of a multi 
electron sourceand Dy1-DyN ] as the metal back 31 19 of a faceplate connected the 
row direction wiring 31 14 of a multi electron sourceand Hv. 

[0020]The inside of the above-mentioned tight container is held at the vacuum about 
the 6th power of minus [Torr] of 10and a means to prevent modification or 
destruction of the rear plate 31 15 by the air pressure difference of the inside of a 
tight container and the exterior and the faceplate 31 1 7 is needed as the display 
surface product of an image display device becomes large. Not only making the weight 
of an image display device increase but the method of thickening the rear plate 31 15 
and the faceplate 31 17 produces distortion and azimuth difference of a picturewhen a 
display screen is seen from an oblique direction. On the other handin drawing 1 8 the 
structure base material (called a spacer or a rib) 3120 for consisting of a 
comparatively thin glass plate and supporting atmospheric pressure is formed. Thusit 
is usually kept at submillimeter one thru/or several millimeters between the substrate 
3111 with which the multi electron source was formedand the faceplate 3117 in which 
the fluorescent screen 3118 was formedand as mentioned abovethe inside of a tight 
container is held at the high vacuum. 

[0021 ]If the image display device using the display panel explained above impresses 
voltage to each cold cathode element 3112 through the container outer edge children 
Dx1-DxMDy1 - DyNelectrons will be emitted from each cold cathode element 31 12. 
The high voltage of hundreds - a number [KV] is impressed to the metal back 31 19 
through the container outer edge child Hv simultaneously with itthe electron emitted 
[ above-mentioned ] is acceleratedand it is made to collide with the inner surface of 
the faceplate 31 17. The fluorescent substance of each color which makes the 
fluorescent screen 3118 is excited by thislight is emittedand a picture is displayed on 
a screen. 
[0022] 

[Problem(s) to be Solved by the Invention]There were the following problems in the 
display panel of the image display device explained above. 

[0023]Especially In namelythe case of a color display device. Although it is necessary 
to fully align the spacer 3120 arranged between the faceplate 31 17 which has the 
fluorescent screen 3118 with which the fluorescent substance of each color was 
distinguishedthe substrate 31 1 1 with which two or more cold cathode elements 31 12 
were formedthe substrate 31 1 land the faceplate 31 17and to assemble itThe 
alignment became difficult and there was a possibility of causing the luminosity 
unevenness of a display screen and the color gap by position gapso that it became a 
display panel of the large area. 

[0024]This invention was made in view of the above-mentioned conventional 
exampleand luminosity unevenness and a color gap are reducedand the main purpose 



of this invention is clearand there is in providing the image forming device which 

improved color reproduction natureand its manufacturing method. 

[0025]Another purpose of this invention is to provide the manufacturing method of 

the image forming device which can simplify the alignment of the spacer within this 

device on the occasion of an assembly of an image forming device. 

[0026] 

[Means for Solving the Problem]To achieve the above objectsan image forming device 
of this invention is provided with the following composition. Namelya fluorescent 
substance of two or more stripe shape in which the luminescent color differs from an 
electron source mutually is arrangedlt is an image forming device which has a spacer 
of rectangular shape arranged between an image formation member which forms a 
picture by the exposure of an electron emitted from said electron sourceand a 
member which counters the image formation member concernedlt is fixed by the said 
image formation member and member side which countersand a spacer of said 
rectangular shape is contacted at said image formation member sideand a longitudinal 
direction of said spacer and a longitudinal direction of a fluorescent substance of said 
stripe shape crossand it is arranged. 

[0027]A manufacturing method of an image forming device of this invention is 
provided with the following processes to achieve the above objects. This invention 
Namelyan electron sourceBy the exposure of an electron which a fluorescent 
substance of two or more stripe shape in which the luminescent color differs mutually 
was arrangedand was emitted from said electron source. A manufacturing method of 
an image forming device which has a spacer of rectangular shape arranged between 
an image formation member which forms a pictureand a member which counters the 
image formation member concerned is characterized by comprising: 
A process of fixing a spacer of said rectangular shape to the member side by which a 
placed opposite is carried out to said image formation member. 
A process which makes said spacer contact said image formation member side so 
that a longitudinal direction of said spacer may intersect a longitudinal direction of a 
fluorescent substance of said stripe shape. 

[0028]An image forming device concerning this invention is provided with a spacer of 
rectangular shape arranged between an image formation member by which several 
fluorescent substances in which the luminescent color differs mutually are arranged 
by stripe shapeand a member which counters this image formation memberSaid 
spacer is fixed by the member side which counters said image formation memberand a 
longitudinal direction of said spacer intersects a longitudinal direction of a fluorescent 
substance of said stripe shapeand is contacted to said image formation member side. 
[0029]In a manufacturing method of an image forming device concerning this 
inventionSeveral fluorescent substances in which the luminescent color differs 
mutually a spacer of rectangular shape arranged between an image formation member 



arranged by stripe shape and a member which counters this image formation 
memberlmmobilization is made at the member side which counters said image 
formation member firstnext a longitudinal direction of said spacer is made to intersect 
a longitudinal direction of a fluorescent substance of said stripe shapeand it is 
contacted to this image formation member side. 
[0030] 

[Embodiment of the Invention]Although the spacer concerning an embodiment of the 
invention includes both an insulating spacer and the spacer with which conductivity 
was givenhereFor examplewhen some electrons emitted [ 1st ] from near the spacer 
3120 hit the spacer 3120 in the image forming device shown in drawing 18 Qr 
electrification may be caused in the spacer 3120 when the ion ionized in the operation 
of the emission electron adheres to the spacer 3120. When electrification of such a 
spacer 3120 arisesthe electron emitted from the cold cathode element 31 12 can bend 
the orbitarrives at a different place from a position with a regular fluorescent 
substanceand an about 3120-spacer picture is distorted and it is displayed. 
[0031]Since the high tension (namelyhigh electric field of 1kV/mm or more) of not 
less than hundreds of v is impressed between a multi electron source and the phase 
plate 31 17 in order to accelerate [ 2nd ] the emission electron from the cold cathode 
element 31 12we are anxious about the surface creepage in the spacer 3120 surface. 
Discharge may be induced especially when the spacer 3120 is charged as mentioned 
above. 

[0032]Considering it as the spacer with which conductivity was given so that this 
electrification could be eased on the surfacealthough it has only the insulation which 
bears the high tension impressedif the above point is also taken into 
considerationSince the orbital gap and discharge of an electron beam by 
electrification of the spacer mentioned above near the spacer can be reducedin an 
embodiment of the inventionit becomes a more desirable mode. 
[0033]Although the electron source concerning an embodiment of the invention 
includes the electron source which has either a cold cathode element or a hot 
cathode elementThe electron source which has cold cathode elementssuch as 
surface conduction type emission elementsFE typeand an MIM typeis a desirable 
modeit divides and the electron source which has surface conduction type emission 
elements serves as a more desirable mode from the following reasons. 
[0034]Since the above-mentioned cold cathode element can obtain electron emission 
at low temperature as compared with a hot cathode elementit does not need the 
heater for heating. Thereforestructure is simpler than a hot cathode elementand a 
detailed element can be created. Even if it arranges many elements by high density on 
a substrateit is hard to generate problemssuch as thermofusion of a substrate. In 
order that the hot cathode element may operate with heating of a heaterunlike a thing 
with slow speed of responsein the case of a cold cathode elementthere is also an 
advantage that speed of response is quick. 



[0035]For examplesince structure is simple and easy also for manufacture also in a 
cold cathode elementespecially surface conduction type emission elements have an 
advantage which covers a large area and can form many elements. 
[0036]In this inventionit is a desirable mode that immobilization of the spacer to the 
member which counters an image formation member is performed by adhesion to the 
member concerned of a spacer For examplethis adhesion is made using the jointing 
material fused with heating like frit glass. 

[0037]Hereafterwith reference to an accompanying drawingthe suitable embodiment 
of this invention is described in detail. 

[0038j Drawing 1 is a perspective view of the display panel used for this embodimentin 
order to show an internal structurecuts some panelsand lacks and shows it (it 
mentions later for details). 

[0039] Drawing 2 is a mimetic diagram of the A-A' section of drawing l and the same 
number shows the portion which is common in drawing 1 . 

[0040]In drawing 1 1015a side attachment wall and 1017 are faceplates and a rear 
plate and 1016 form the envelope (tight container) for maintaining the inside of a 
display panel to a vacuum with the rear plate 1015the side attachment wall 1016and 
the faceplate 107. The spacer 1020 for supporting atmospheric pressure is formed in 
the inside of this tight container. Although the substrate 101 1 is being fixed to the 
rear plate 101 Son this substrate 1011NxM individual formation of the cold cathode 
element 1012 is carried outand it is connected with the line writing direction (direction 
of X) wiring 1013 of M bookand the column direction (direction of Y) wiring 1014 of N 
book. 

[0041 ]The fluorescent screen 1018 is formed in the undersurface of the faceplate 
1017and the metal back 1019 who consists of aluminum (aluminum) etc. is further 
formed in the field by the side of the rear plate 1015 of the fluorescent screen 1018. 
[0042]Herethe fluorescent screen 1018 has a trichromatic fluorescent substance of 
red (R) green (G) blue (B)and these each color fluorescent substance is distinguished 
by different color by stripe shape with along the column direction (the direction of Y) 
of drawing 1 as shown in drawing 3 (a). The black object 1010 is established between 
these each color fluorescent substance. 

[0043]The high resistance film 1 1 is formed on the surface of the laminated insulation 
member 1 as the spacer 1020 is shown in drawing 2 The low resistance films 21 and 
22 are formed at the lateral portion 5 which touches the contact surface 3 and the 
contact surface 3 of the spacer 1020 which furthermore faced the inside (metal back 
1019 side) of the faceplate 1017and the surface (line writing direction wiring 1013) of 
the substrate 1011. This laminated spacer 1020 is arranged along the line writing 
direction (direction of X) wiring 1013 of the electron source substrate 101 land is 
being fixed on the line writing direction wiring 1013 of the substrate 101 1 via the 
jointing material 1040. By the substrate 101 1 sideit is electrically connected with the 
line writing direction wiring 1013 via the low resistance film 22 and the jointing 



material 1040and the high resistance film 11 is electrically connected with the metal 
back 1019 by pressure welding via the low resistance film 21 at the faceplate 1017 
side. 

[0044] Drawing 3 (b) is a figure showing the arrangement relationship of the spacer 
1020 and the faceplate 1017. The faceplate 1017 and the spacer 1020 are positioned 
so that the longitudinal direction (the direction of X) of the spacer 1020 may 
abbreviated-intersect perpendicularly among a figure to the fluorescent substance 
and the black object 1010 which are extended in the direction of Y of the faceplate 
1017. 

[0045]The assembly procedure of the display panel shown in drawing 1 and drawing 2 
is explained with reference to drawing 14 (a) - (d) below (process a~d). 
(Process a) The rear plate 1015 is equipped with the substrate 1011 with which two 
or more line writing direction wiring and two or more row direction wiring which 
connect two or more cold cathode elements as shown by drawing l and these 
elements were formed. 

[0046](Process b) The jointing material 1040 is applied on the line writing direction 
wiring 1013 of the substrate 1011. 

[0047](Process c) The spacer 1020 with which the high resistance film 1 1 as shown 
by drawing 2 and the low resistance films 21 and 22 were formed is fixed to the 
substrate 101 1 via the connecting material 1040. 

[0048](Process d) The faceplate 1017 in which the fluorescent screen 1018 and the 
metal back 1019 as shown to by the rear plate 1015the side attachment wall 
1016 drawing l and drawing 2 were formed is sealedand a tight container is formed. 
[0049]The following effects are acquired by the above-mentioned composition and 
assembly process of a display panel. 

[0050]** It is important to carry out alignment of the spacer 1020 and the jointing 
material 1040 enough to the substrate 101 1 in order to control the influence which it 
has on the orbit of the electron emitted from the nearby cold cathode element 1012. 
For examplewhen controlling an electron orbit by the electric field formed with the low 
resistance film 22 of the spacer 1020if a position gap of the spacer 1020 
arisesdesired electric field distribution will not be acquired but it will become a cause 
of a gap of an electron orbit. 

[0051]According to this embodimentsince the spacer 1020 is previously fixed to the 
substrate 1 01 1 the alignment of the spacer 1020 becomes easy to the electron source 
substrate 101 1. Thereforecompared with the case where the spacer 1020 is 
previously fixed to the faceplate 1017and the case where the spacer 1020 is 
simultaneously fixed to both the faceplate 1017 and the rear plate 1015improvement 
in the yield and simplification of an alignment mechanism can be attained. 
[0052]** When sealing the above-mentioned tight containereach color fluorescent 
substance arranged on the faceplate 1017 and the position of each cold cathode 
element 1012 arranged on the substrate 101 1 must be made to correspond. What is 



necessary is according to this embodimentto fully perform registration of the 
substrate 101 1 and the faceplate 1017 only to a line writing direction (the direction of 
X)since the faceplate which has the fluorescent screen 1018 of stripe shape along a 
column direction (the direction of Y) was used. Since the spacer 1020 is previously 
fixed to the substrate 1 01 1 the position to which the spacer 1020 touches the 
faceplate 1017 can be kept constant to the position which the electron emitted from 
each cold cathode element 1012 irradiates with the faceplate 1017. That 
isirrespective of the assembly control at the time of performing the above-mentioned 
sealingthe spacer 1020 does not cover the electron which reached near the faceplate 
1017or it does not have unnecessary influence on an electron orbit. 
[0053]Thereforecompared with the case where sufficient alignment to procession 
(XY) both directions is requiredimprovement in the yield and simplification of an 
alignment mechanism can be attained. 

[0054]** The spacer 1020 prolonged in a line writing direction (the direction of X) 
serves as arrangement which intersects perpendicularly with the black object 1010 of 
the stripe shape prolonged in a column direction (the direction of Y). That 
isirrespective of the assembling precision at the time of performing the above- 
mentioned sealingpressure welding to the faceplate 1017 of the spacer 1020 is 
performed only to the black object 1010and the fluorescent substance of each color 
is not crushed below in the thickness of the black object 1010. Thereforeit sees from 
the faceplate 1017 observation-sideand change of the light reflex and dispersion of 
each color fluorescent substance in the position which the spacer 1020 contacts is 
hardly produced. 

[0055]In the composition of the display panel of this embodiment explained abovethe 
following combination about contact (line writing direction wiring 1013) of the spacer 
1020the jointing material 1040and the substrate 101 1 is also included in the thought 
of this invention. 

[0056]** The spacer contact part of the line writing direction wiring 1013 makes 
concave shapeand the jointing material 1040 is applied to this crevice. The low 
resistance film 22 by the side of the substrate 101 1 of the spacer 1020 is formed only 
in the contact surface 3 side with the line writing direction wiring 1013. It is able to 
keep the electric field formed with the spacer 1020 and the jointing material 1040 to 
affect the electron orbit emitted from the cold cathode element 1020 by such 
composition. Wiring of such concave shape can be formed by repeating two layers of 
screen-stencilfor example. 

[0057]** Fix the spacer 1020 using a metallic material soft as the jointing material 
1040. The low resistance film 22 by the side of the substrate 101 1 of the spacer 1020 
is formed only in the contact surface 3 with the line writing direction wiring 1013. 
Since the jointing material 1040 does not contain a fillerapplying thinly is easy to such 
an extent that the electron orbit emitted from the cold cathode element 1012 is not 
affected. For exampleindium (In) can be used. 



[0058]** One of the more desirable conditions as a material of the low resistance 
films 21 and 22. In the sealing step by the heating process and frit glass which are 
contained in the making process of the image display device of this embodiments is 
having the characteristic not high-resistance-izing by deterioration of 
oxidationcondensationetc.or defective continuity not happening by a joined part with 
the high resistance film 1 1. As a desirable materiala noble metal materialespecially 
platinum can be raised from this viewpoint. In this caseit is good to form the number 
[nm] thru/or the under-coating layer of the thickness of tens [nm] which consists of 
metallic materialssuch as TiCrand Taso that the low resistance films 21 and 22 which 
consist of the precious metals may have sufficient adhesion to the insulation member 
1 or the high resistance film 11. 

[0059]Nexta concrete example is explained in more detail with reference to above- 
mentioned drawing 1 about the composition and the manufacturing method of a 
display panel of this embodiment [ of an image display device ] 
[0060]Among a figure1015a side attachment wall and 1017 are faceplates and a rear 
plate and 1016 form the tight container for maintaining the inside of a display panel to 
a vacuum by 1015-1017. In assembling this tight containersince the sufficient 
intensity and airtightness for the joined part of each member were made to holdit 
needed to sealbut frit glass was applied to the joined partfor exampleand sealing was 
attained by calcinating 10 minutes or more at Centigrade 400 to 500 degrees in the 
atmosphere or a nitrogen atmosphere. The method of exhausting this inside of a tight 
container to a vacuum is mentioned later. Since the inside of this tight container is 
held at the vacuum about the 6th power of minus [torr] of 10it is the purpose of 
preventing destruction of the tight container by atmospheric pressurea sudden 
shocketc.and the spacer 1020 is formed as an atmospheric pressure-proof structure. 
[0061] Although the substrate 101 1 is being fixed to the rear plate 1015on this 
substrateNxM individual formation of the cold cathode element 1012 is carried out (N 
and M are two or more positive integersand are suitably set up according to the 
display pixel number made into the purpose.). For examplein the display aiming at the 
display of a high definition televisionit is desirable to set up N= 3000 and M= 1000 or 
more numbers. Passive-matrix wiring of the cold cathode element of said NxM 
individual is carried out with the line writing direction wiring 1013 of M bookand the 
row direction wiring 1014 of N book. The portion constituted by said 101 1-1014 is 
called a multi electron source. 

[0062]If the multi electron source used for the image display device of this 
embodiment is an electron source which carried out passive-matrix wiring of the cold 
cathode elementthere will be no restriction in the materialthe shapeor the process of 
a cold cathode element. Thereforecold cathode elementssuch as surface conduction 
type emission elementsFE type or a MIN typecan be usedfor example. 
[0063]Nextthe structure of the multi electron source which arranged surface 
conduction type emission elements (after-mentioned) on the substrate as a cold 



cathode elementand carried out passive-matrix wiring is described. 
[0064]What is shown in drawing 4 is the top view of a multi electron source used for 
the display panel of drawing 1 , On the substrate 1011 the same surface conduction 
type emission elements as what is shown by below-mentioned drawing 6 are 
arrangedand these elements are wired in the shape of a passive matrix with the line 
writing direction wiring electrode 1013 and the column direction wiring electrode 1014. 
The insulating layer (un-illustrating) is formed in inter-electrodeand the electric 
insulation is maintained at the portion which the line writing direction wiring electrode 
1013 and the column direction wiring electrode 1014 intersect 
[0065]The section in alignment with B-B' of drawing 4 is shown in drawing 5 . 
[0066]Beforehand the multi electron source of such a structure on a substrate The 
line writing direction wiring electrode 1013the column direction wiring electrode 
1014an inter-electrode insulating layer (un-illustrating)And after forming the element 
electrode and conductive thin film of surface conduction type emission elementsit 
manufactured by supplying electric power to each element via the line writing 
direction wiring electrode 1013 and the column direction wiring electrode 1014and 
performing energization foaming processing (after-mentioned) and energization 
activation (after-mentioned). 

[0067]Although it had composition which fixes the substrate 101 1 of a multi electron 
source to the rear plate 1015 of a tight container in this embodimentWhen the 
substrate 1011 of a multi electron source is what has sufficient intensitysubstrate 
101 1 the very thing of a multi electron source may be used as a rear plate of a tight 
container. 

[0068]The fluorescent screen 1018 is formed in the undersurface of the faceplate 
1017. Since this embodiment is a color display devicethe trichromatic fluorescent 
substance of redgreenand blue used in the field of CRT is distinguished by different 
color by the portion of the fluorescent screen 1018 with. The fluorescent substance 
of each color is distinguished by different color by stripe shape withas shownfor 
example in drawing 3 (a)and the black object 1010 is established between the 
fluorescent substances of each color. The purposes of establishing this black object 
1010 are to keep a gap from arising in a foreground coloreven if the irradiation 
position of an electron beam has a gap of someto prevent reflection of outdoor 
daylight and to prevent the fall of display contrastetc. 

[0069]In an embodiment of the inventionthe black object 1010 needs to function also 
as a pressure welding part of the spacer 1020. It has the thickness more than having- 
as the desirable condition-sufficient intensity which bears ** atmospheric pressure 
** fixedand the light reflex characteristic change of the fluorescent screen 1018 by 
contact of the spacer 1020 does not arise (1 micrometers or morepreferably not less 
than 5 micrometers). 
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[0070]As a material of this black object 1010although what uses black lead as the 



main ingredientsthe thing which distributed black lead in glassetc. are mentionedas 
long as it is suitable for the above-mentioned purposematerials other than this may 
be used. 

[0071]In the field of CRTthe publicly known metal back 1019 is formed in the field by 
the side of the rear plate of the fluorescent screen 1018. In order that the purpose 
which formed this metal back 1019 may carry out specular reflexion of a part of light 
which the fluorescent screen 1018 emits and may raise the rate for Mitsutoshilt is for 
making it act as a track of the electron which excited the fluorescent screen 1018 in 
order to make it act as an electrode for impressing electron beam accelerating 
voltage in order to protect the fluorescent screen 1018 from the collision of an anion 
etc. After the metal back 1019 formed the fluorescent screen 1018 on the faceplate 
board 101 7he did data smoothing of the fluorescent screen surfaceand formed by the 
method of carrying out vacuum deposition of the aluminum (aluminum) on it When the 
phosphor material for low voltages is used for the fluorescent screen 1018the metal 
back 1019 does not use. 

[0072]Although not used in this embodimenta transparent electrode made [for 
example ] from ITO for the purpose of the conductive improvement in the object for 
impression of accelerating voltage or a fluorescent screen between the faceplate 
board 1017 and the fluorescent screen 1018 may be provided. 

[0073] Drawing 2 is a cross section of A-A' of drawing l and the number of each part 
supports drawing 1 . The spacer 1020 forms the high resistance film 1 1 aiming at the 
prevention from electrification on the surface of the insulation member 1And it is 
what becomes the contact surface 3 and the lateral portion 5 of the spacer 1020 
facing the inside (metal back 1019 grade) of the faceplate 1017and the surface (the 
line writing direction wiring 1013 or row direction wiring 1014) of the substrate 1011 
from the member which formed the low resistance films 21 and 220nly a number 
required to attain the above-mentioned purpose sets a required intervaland is 
arrangedand it is fixed to the surface of the substrate 101 1 with the jointing material 
1040. The high resistance film 1 1 is formed in the field exposed into the vacuum in a 
tight container at least among the surfaces of the insulation member land via the low 
resistance films 21 and 22 and the jointing material 1040 on the spacer 1020It is 
electrically connected to the surface (the line writing direction wiring 1013 or row 
direction wiring 1014) of the substrate 101 1. In the mode explained herethe shape of 
the spacer 1020 presupposes that it is laminatedis arranged in parallel with the line 
writing direction wiring 1013and is electrically connected to the line writing direction 
wiring 1013 via the low resistance film 22. 

[0074]It has only the insulation which bears the high tension impressed between the 
line writing direction wiring 1013 on the substrate 1011 and the row direction wiring 
1014and the metal back 1019 of faceplate 1017 inner surface as the spacer 1020And 
it is preferred to have the conductivity of the grade which prevents electrification to 
the surface of the spacer 1020. 



[0075]As the insulation member 1 of the spacer 1020ceramic members etc. which 
decreased impurity contentssuch as silica glass and Nafor examplesuch as glasssoda 
lime glassand aluminaare raised. The insulation member 1 has a preferred thing with 
the as near coefficient of thermal expansion as the member of a tight container and 
the substrate 101 1. 

[0076]The current which **(ed) accelerating voltage Va impressed to the faceplate 
1017 (metal back 1019 grade) by the side of high potential in the high resistance film 
1 1 of the spacer 1020 with the resistance Rs of the high resistance film 1 1 which is 
an antistatic film is sent. Thenthe resistance Rs of the high resistance film 11 of the 
spacer 1020 is set as the desirable range from a viewpoint of the prevention from 
electrificationand power consumption. As for the viewpoint of the prevention from 
electrification to the surface resistance R (omega/**)it is preferred that it is below 
the 12th power (omega/**) of 10. In order to acquire sufficient antistatic effectbelow 
the 1 1th power (omega/**) of 10 is still more preferred. Although the minimum of this 
surface resistance is influenced by the shape of the spacer 1020and the voltage 
impressed between the spacers 1020it is preferred that it is more than the 5th power 
(omega/**) of 1 0. 

[0077]Thickness t of the antistatic film (high resistance film 11) formed on the 
insulation member 1 has the desirable range of 10 nm - 1 micrometer. Although it 
changes also with the surface energy of materialand adhesion and its temperature 
with the insulating member Igenerallyit is formed in island shapeand a thin film of 10 
nm or less has unstable resistanceand is deficient in it in reproducibility. On the other 
handsince membrane stress becomes large in 1 micrometers or morethe danger of 
film peeling increases and the thickness t becomes long in membrane formation 
timeproductivity is bad. Thereforeas for the thickness of this high resistance film 1 lit 
is desirable that it is 50-500 nm. The surface resistance R (omega/**) is rho/tand its 
8th power [omegacm] of 0.1 [omegacm] thru/or 10 is [ the specific resistance rho of 
the desirable range of R (omega/**) stated above and the thickness t to the high 
resistance film 1 1 ] preferred. In order to realize the more desirable range of the 
surface resistance and thicknessrho is good to consider it as the square of 10 thru/or 
the 6th power [omegacm] of 1 0. 

[0078]As the spacer 1020 was mentioned abovethat current flows through the high 
resistance film formed on the insulation member 1or when the whole display 
generates heat workingthe temperature rises. When temperature rises that it is a 
negative value with a big temperature coefficient of resistance of an antistatic film 
(high resistance film 1 1 Resistance decreasesthe current which flows into the spacer 
1020 increasesand a rise in heat is brought about further. And current continues 
increasing until it crosses the limit of a power supply. The value of the temperature 
coefficient of resistance which a reckless run of such current generates is 1% or more 
in absolute value in a negative value experientially. That isas for the temperature 
coefficient of resistance of a high resistance filmit is desirable that it is less than [ - 



1%]. 

[0079]As a material of the high resistance film 1 1 which has antistatic 
characteristicsa metallic oxide can be usedfor example. Also in a metallic oxidethe 
oxide of chromiumnickeland copper is a desirable material. It thinks because the 
reason is not easily charged when the electron in which these oxides had 
comparatively small secondary-electron-emission efficiencyand were emitted from 
the cold cathode element 1012 hits the spacer 1020. Carbon is a material secondary- 
electron-emission efficiency is small and is preferred besides a metallic oxide. Since 
especially amorphous carbon is high resistanceit tends to control resistance of the 
spacer 1020 to a desired value. 

[0080]As other materials of the high resistance film 1 1 which has antistatic 
characteristicssince the nitride of aluminum and a transition metal can control 
resistance in the range wide from a good conductor to an insulator by adjusting the 
presentation of a transition metalit is a suitable material. In the making process of the 
display furthermore mentioned laterchange of resistance is little stable material. And 
the temperature coefficient of resistance is less than [ -1% ]and it is the material 
which is easy to use practical. TiCrTaetc. are raised as a transition metal element. 
[0081 ]An alloy nitride film is formed on the insulation member 1 by thin-film-forming 
meanssuch as weld slagreactive sputtering in the inside of a nitrogen gas 
atmosphereelectron beam evaporationion platingand an ion-assisted-deposition 
method. Although a metallic oxide film is also producible by the same thin-film- 
forming methodit replaces with nitrogen gas in this caseand oxygen gas is used. In 
additiona metallic oxide film can be formed also by the CVD method and the alkoxide 
applying method. Hydrogen is made to be contained in the atmosphere under 
membrane formationor a carbon film uses hydrocarbon gas for forming gaswhen it is 
produced with vacuum depositiona sputtering techniquea CVD methodand plasma 
CVD method and produces especially amorphous carbon. 

[0082]Are provided in order that the low resistance films 21 and 22 of the spacer 
1020 may electrically connect the high resistance film 1 1 with the faceplate 1017 
(metal back 1019 grade) by the side of high potentialand the substrate 101 1 (a line or 
row-direction-wiring 1013-1014 grade) by the side of low voltageand belowA name 
called an intermediate electrode layer (interlayer) is also used. This intermediate 
electrode layer (interlayer) can have two or more functions to enumerate below. 
[0083]** Electrically connect the high resistance film 1 1 with the faceplate 1017 and 
the substrate 101 1. 

[0084]As already indicatedthe high resistance film 1 1 is formed in order to prevent 
electrification in the spacer 1020 surfacebut. When the high resistance film 1 1 is 
connected via the faceplate 1017 (metal back 1019 grade) and substrate 101 1 (wiring 
1013-1014 grade)director contact material 1041 It may become impossible to remove 
promptly the electric charge which big contact resistance generated in the terminal 
area interfaceand this generated on the spacer 1020 surface. In order to avoid thisthe 



interlayer of low resistance was provided in the contact surface 3 or the lateral 
portion 5 of the spacer 1020 in contact with the faceplate 1017the substrate 101 land 
the contact material 1040. 

[0085]** Equalize the potential distribution of the high resistance film 1 1. 
[0086]The electron emitted from the cold cathode element 1012 constitutes an 
electron orbit according to the potential distribution formed between the faceplate 
1017 and the substrate 101 1. In order to keep disorder from arising in an electron 
orbit near the spacer 1020it is necessary to cover the whole region and to control the 
potential distribution of the high resistance film 1 1. When the high resistance film 1 1 
is connected via the faceplate 1017 (metal back 1019 grade) and substrate 1011 (line 
writing direction wiring 1013 or row-direction-wiring 1014 grade)director contact 
material 1040For the contact resistance of a terminal area interfacethe unevenness 
of a connected state may occur and the potential distribution of the high resistance 
film 1 1 may shift from a desired value. In order to avoid thiswhen the spacer 1020 
provided the interlayer of low resistance in the overall-length region of the spacer 
end (contact surface 3 it is being lateral portion 5) which contacts the faceplate 1017 
and the substrate 1011 and impressed desired potential to this interlayer partpotential 
of the high resistance film 1 1 whole was made controllable. 
[0087]** Control the orbit of the emission electron. 

[0088]The electron emitted from the cold cathode element 1012 constitutes an 
electron orbit according to the potential distribution formed between the faceplate 
1017 and the substrate 101 1. About the electron emitted from the cold cathode 
element 1012 near the spacerthe restrictions (change of the position of a line and row 
direction wiringand a cold cathode element etc.) accompanying installing the spacer 
1020 may arise. In such a casein order to form a picture without distortion or 
unevennessit is necessary to control the orbit of the electron emitted from the cold 
cathode elementand to irradiate the position of the request on the faceplate 1017 
with an electron. By providing the interlayer of low resistance in the lateral portion 5 
of the field which contacts the faceplate 1017 and the substrate 101 1the desired 
characteristic can be given to about 1020-spacer potential distributionand the orbit of 
the emitted electron can be controlled. 

[0089]These low resistance films 21 and 22 should just choose the material which has 
resistance low enough compared with the high resistance film 1 1Metalsuch as 
nickelCrMoWTialuminumCuand Pdor an alloyAnd it is suitably chosen from 
semiconductor materialssuch as a printed conductor which comprises metala metallic 
oxideglasssuch as PdAgRu02and Pd-Agetc. or a transparence conductor of In203- 
Sn02 gradeand polysiliconetc. 

[0090]The jointing material 1040 needs to give conductivity so that the spacer 1020 
may electrically connect with the line writing direction wiring 1013. That isthe frit 
glass which added electroconductive glue and metal particles is preferred. 
[0091]Dx1-DxMand Dy1-DyN and Hv are the terminals for electrical connection of 



the airtight structure established in order to electrically connect the display panel 
concerned and an unillustrated electric circuit Dx1-DxM have as electrically [ the line 
writing direction wiring 1013 of a multi electron sourceand Dy1-DyN ] as the metal 
back 1019 of a faceplate connected the row direction wiring 1014 of a multi electron 
sourceand Hv. 

[0092]In order to exhaust the inside of a tight container to a vacuumafter assembling 
a tight containerunillustrated an exhaust pipe and a vacuum pump are connected and 
the inside of a tight container is exhausted to the degree of vacuum about the 7th 
power of minus [torr] of ten. Thenalthough an exhaust pipe is closedin order to 
maintain the degree of vacuum in a tight containera getter film (un-illustrating) is 
formed in the position in a tight container just before closure or after closure. A 
getter film is a film which heated the getter material which uses Ba as the main 
ingredientsfor example by a heater or high frequency induction heatingvapor- 
deposited itand formed itand the inside of a tight container is maintained by the 
degree of vacuum of the 5th power of 1x10 minusor the 7th power of 1x10 minus 
[torr] by the adsorbing action of this getter film. 

[0093]lf the image display device using the display panel explained above impresses 
voltage to each cold cathode element 1012 through the container outer edge children 
Dx1 thru/or DxMDylor DyNelectrons will be emitted from each cold cathode element 
1012. The high voltage of hundreds [V] thru/or a number [kV] is impressed to the 
metal back 1019 for a container outer edge child through Hv simultaneously with itthe 
electron emitted [ above-mentioned ] is acceleratedand it is made to collide with the 
inner surface of the faceplate 1017. The fluorescent substance of each color which 
makes the fluorescent screen 1018 is excited by thislight is emittedand a picture is 
displayed. 

[0094]The impressed electromotive force to the surface conduction type emission 
elements 1012 of the embodiment of the invention which is a cold cathode element 
Usually12 - 16 [V] gradeThe voltage between 0.1 [mm] to 8 [mm] gradethe metal 
back 1019and the cold cathode element 1012 of the distance d of the metal back 
1019 and the cold cathode element 1012 is 0.1 [KV] to 10 [KV] grade. 
[0095]In the abovethe basic constitution of the display panel of an embodiment of the 
inventionthe processand the outline of the image display device were explained. 
[0096]The manufacturing method of a multi electron source used for the 
Manufacturing method of a multi electron source>next the above-mentioned display 
panel is explained. If the multi electron source used for the image display device of 
this embodiment is an electron source which carried out passive-matrix wiring of the 
cold cathode elementthere will be no restriction in the materialthe shapeor the 
process of a cold cathode element. Thereforecold cathode elementssuch as surface 
conduction type emission elementsFE type or an MIM typecan be usedfor example. 
[0097]Howeverespecially under the situation where a display large a display screen 
and cheap moreover is called forsurface conduction type emission elements are 



preferred also in these cold cathode elements. That isin FE typein order that the 
relative positions and shape of an emitter cone and a gate electrode may influence an 
electron emission characteristic greatlyvery highly precise production technology is 
neededbut this becomes a disadvantageous factor in order to attain large-area-izing 
and reduction of a manufacturing cost. In an MIM typealthough it is necessary to 
make thickness of an insulating layer and an upper electrode for it to be thin and 
uniform moreoverin order for this to also attain large-area-izing and reduction of a 
manufacturing costit becomes a disadvantageous factor. In that respectsince the 
manufacturing method of surface conduction type emission elements is comparatively 
simplelarge-area-izing and reduction of a manufacturing cost are possible for them. 
Invention-in-this-application persons have found out that what formed an electron 
emission part or its periphery from particle membranes dividesand it excels in an 
electron emission characteristicand can moreover manufacture easily also in surface 
conduction type emission elements. Thereforeit is the most suitable to use for the 
multi electron source of the image display device of a big screen with high-intensity. 
Thenin the display panel of the above-mentioned embodimentthe surface conduction 
type emission elements which formed an electron emission part or its periphery from 
particle membranes were used. Thenthe fundamental composition and processand the 
characteristic are first explained about suitable surface conduction type emission 
elementsand the structure of the multi electron source which carried out passive- 
matrix wiring of many elements after that is explained. 

[0098](Suitable element composition and a process of surface conduction type 
emission elements) Two kindsa flat-surface type and a vertical typeare raised to the 
typical composition of the surface conduction type emission elements which form an 
electron emission part or its periphery from particle membranes. 
[0099](Flat-surface type surface conduction type emission elements) Flat-surface 
type the element composition and the process of surface conduction type emission 
elements are explained first. 

[01 00]lt is the top view (a) and sectional view (b) for explaining the composition of 
flat-surface type surface conduction type emission elements which are shown in 
drawing 6 . 

[0101]The electron emission part in which 1104 formed a substrateand 1102 and 1103 
in with the element electrodeand was formed in with the conductive thin filmand 1101 
formed 1 105 by energization foaming processingand 1113 are the thin films formed by 
energization activation among a figure. 

[0102]As the substrate 11 01 various glass substrates including silica glass or blue 
plate glassthe substrate which laminated the insulating layer made from Si02for 
example on various ceramics boards including alumina or an above-mentioned various 
baseetc. can be usedfor example. The element electrodes 1 102 and 1 103 which 
countered a substrates face and parallel and were provided on the substrate 1 101 are 
formed with the material which has conductivity. For examplethe alloy of metal 



including nickelCrAuMoWPtTiCuPdAgetc.or these metal or In203 - What is necessary 
is to choose material and just to use it suitablyout of semiconductorssuch as metallic 
oxides including Sn02and polysiliconetc. In order to form these electrodes 1 102- 
1 103if it usesfor example combining film production artsuch as vacuum depositionand 
patterning artsuch as a photolithography and etchingit can form easilybut even if it 
forms using the other method (for exampleprinting technique)it does not interfere. 
[0103]The shape of the element electrodes 1102 and 1103 is suitably designed 
according to the purpose of applying this electron emission element. 
Generallyalthough the electrode spacing L usually chooses a numerical value suitable 
from the range of hundreds of micrometers from hundreds of A and is designedthe 
range of 10 micrometers of numbers is more preferred than several micrometers in 
order to apply to a display especially. About thickness [ of an element electrode ] da 
suitable numerical value is usually chosen from the range of several micrometers from 
hundreds of A. 

[01 04] Particle membranes are used for the portion of the conductive thin film 1 104. 
The particle membranes described here put the thing of the film (the aggregate of 
island shape is also included) which contained many particles as a component, the 
structure where each particle would estrange and will usually have been arranged if 
these particle membranes were investigated microscopically — or the structure which 
particles adjoined mutually — or the structure which particles overlapped mutually is 
observed. Although the particle diameter of the particles used for these particle 
membranes is contained in the range of thousands of [ several to ] Athe thing of the 
range of 10 to 200 A is especially preferred. The thickness of particle membranes is 
suitably set up in consideration of terms and conditions which are described below. 
That isthey are conditions required in order to make it the proper value which 
mentions later the electrical resistance of particle membranes itself [ conditions 
required to electrically connect with the element electrode 1 102 or 1 103 
goodconditions required to perform energization foaming mentioned later goodand ] 
etc. Although set up in the range of thousands of [ several to ] Aspecificallyit is 
especially desirable for 10 to 500 A. 

[0105]As a material by which it is used for forming particle membranes and in which it 
dealsFor examplemetal including PdPtRuAgAuTilnCuCrFeZnSnTaWPbetc.Oxides 
including PdOSn02In203PbOSb203etc.Borides including 

HfB2ZrB2LaB6CeB6YB4GdB4etc.Semiconductors including nitrides including carbide 
including TiCZrCHfCTaCSiCWCetc.TiNZrNHfNetc.Sigermaniumetc.carbonetc. are 
raisedand it is suitably chosen from these. 

[01 06] Although the conductive thin film 1 104 was formed by particle membranesabout 
the sheet resistance valuesit set up to have stated above so that it might be 
contained in the range of the 7th power [omega/**] of 10 from the cube of 10. 
[0107]Since electrically being connected good is desirable as for the conductive thin 
film 1 104 and the element electrodes 1 102 and 1 103the structure where mutual parts 



overlap has been taken. In the example of drawing 6 although the method of the lap 
was laminated from the bottom in order of the substrate 1 101 the element electrode 
1 102-1 103and the conductive thin film 1 104even if it laminates in order of 
substrateconductive thin filmand element electrode ** from the bottom depending on 
the caseit does not interfere. 

[0108]The electron emission part 1 105 is a portion of the letter of a crack formed in 
some conductive thin films 1 104and has high resistance character rather than the 
surrounding conductive thin film electrically. This crack is formed by processing 
energization foaming mentioned later to the conductive thin film 1 104. In this cracka 
particle with a particle diameter of hundreds of [ several to ] A may be arranged. 
Since it was difficultillustrating the position and shape of a actual electron emission 
part precisely and correctly was typically shown in drawing 6 . 
[01 09]The thin film 1 1 1 3 is a thin film which consists of carbon or carbon 
compoundsand has covered the electron emission part 1 105 and its neighborhood. 
The thin film 1113 is formed by processing the energization activation mentioned later 
after energization foaming processing. 

[01 10]the thin film 1113 — amorphous single crystal graphitepolycrystal graphiteor 
carbon — or although it is the mixture and thickness takes below 500 [angstrom]it is 
still more preferred that it takes below 300 [angstrom]. 

[01 1 1]Since it was difficultillustrating the position and shape of the actual thin film 
1113 precisely was typically shown in drawing 6 . In the top view (a)the element which 
removed some thin films 1113 was illustrated. 

[0112]As mentioned abovealthough the basic constitution of the desirable element 
was describedthe following elements were used in the embodiment. 
[01 13]That isNi membrane was used for the element electrodes 1 102 and 1 103 at the 
substrate 1 101 using blue plate glass. Thickness d of the element electrode set to 
1000 [angstromjand the electrode spacing L was set to 2 [mum]. 
[01 14]Using Pd or PdO as a main material of particle membranesthickness of particle 
membranes was set to about 100 [angstrom]and width W was set to 100 [mum]. 
[01 15]Nextthe manufacturing method of suitable flat-surface type surface conduction 
type emission elements is explained. Drawing 7 (a) - (d) is a sectional view for 
explaining the manufacturing process of surface conduction type emission 
elementsand the notation of each member of it is the same as that of said drawing 6 . 
[01 1 63(1 ) Firstas shown in drawing 7 (a)form the element electrodes 1 102 and 1 103 
on the substrate 1 101 . If in charge of forming this element electrode 1 102-1 103after 
fully washing the substrate 1 101 using a detergentpure waterand an organic solvent 
beforehandthe material of an element electrode is made to deposit. As a method of 
depositing this material****** is good in vacuum-film-formation artsuch as vacuum 
deposition and a sputtering techniquefor example. Thenthe deposited electrode 
material is patterned using photolithography etching technologyand the element 
electrode (1 102 and 1 103) of the couple shown in drawing 7 (a) is formed. 



[01 17](2) Nextas shown in the figure (b)form the conductive thin film 1 104. 
[01 18]After in forming this conductive thin film applying an organometallic solution to 
the substrate of drawing 7 (a) firstdryingcarrying out heating baking treatment and 
forming particle membranesit patterns after predetermined shape by photo lithography 
etching. Herean organometallic solution is a solution of the organic metallic compound 
which uses as main elements material of particles used for a conductive thin film. 
Specifically by this embodimentPd was used as a main element. Although the dipping 
method was used as a coating method in the embodimentit is otherfor examplethe 
spinner method and a spray method may be used. 

[01 19]As a method for film deposition of the conductive thin film made from particle 
membranesvacuum deposition methods and sputtering techniques other than the 
method by spreading of the organometallic solution used by this embodimentor 
modified chemical vapor deposition may be used. 

[0120](3) Nextas shown in the figure (c)impress proper voltage among the element 
electrodes 1 102 and 1 103 from the power supply 1 1 10 for foamingperform 
energization foaming processingand form the electron emission part 1 105. This 
energization foaming processing is processing changed to a suitable structure to 
energize to the conductive thin film 1 104 (the figure (b)) made from particle 
membranesmake that part breakchange or deteriorate suitablyand perform electron 
emission. The suitable crack for a thin film is formed in the portion (namelyelectron 
emission part 1 105) which changed to a suitable structure to perform electron 
emission among the conductive thin films made from particle membranes. After being 
formed [ before this electron emission part 1 105 is formed ]the electrical resistance 
measured among the element electrodes 1102 and 1103 increases substantially. 
[01 21 ]In order to explain the energizing method at the time of this foaming in more 
detailan example of the proper voltage waveform impressed from the power supply 
1 1 10 for foaming is shown in drawing 8 . 

[0122]When forming the conductive thin film made from particle membranespulse form 
voltage was preferredand when it was this embodimentas shown in the figurethe 
chopping-sea pulse of the pulse width T1 was continuously impressed with the pulse 
interval T2. On that occasionpressure up of the peak value Vpf of a chopping-sea 
pulse was carried out one by one. Monitor pulse Pm for monitoring the formation 
state of the electron emission part 1105 was inserted between chopping-sea pulses 
at the proper intervaland the current which flows in that case was measured with the 
ammeter 1111. 

[01 23]In this embodimentfor example under the vacuum atmosphere about the 5th 
power of minus [torr] of 10pulse width T1 was set to 1 [a ms]the pulse interval T2 
was set to 10 [a ms]and pressure up of 0.1 every [V] of the peak value Vpf was 
carried out for every pulse. And whenever it carried out 5 pulse applying of the 
chopping seamonitor pulse Pm was inserted at 1 time of the rate. The voltage Vpm of 
the monitor pulse was set as 0.1 [V]s not have an adverse effect on foaming 



processing here. And the energization in connection with foaming processing was 
ended in the stage from which the electrical resistance between the element 
electrodes 1 102 and 1 103 became the 6th power [ohm] of 1x10i.e.the stage from 
which the current measured with the ammeter 1111 at the time of monitor pulse 
impression became the 7th power of below minus [A] of 1x10. 
[01 24]It is a desirable method related with the surface conduction type emission 
elements of this embodimentfor exampleas for the above-mentioned methodwhen the 
design of surface conduction type emission elementssuch as materialthickness or the 
element electrode interval L of particle membranesis changedit is desirable to change 
the conditions of energization suitably according to it. 

[0125](4) Nextas shown in drawing 7 (d)impress proper voltage among the element 
electrodes 1 102 and 1 103 from the power supply 1 1 12 for activationperform 
energization activationand improve an electron emission characteristic. This 
energization activation is processing which energizes on proper conditions to the 
electron emission part 1 105 (the figure (c)) formed by said energization foaming 
processingand makes carbon or carbon compounds deposit on that neighborhood. (In 
drawing 7 (d) and (eXhe sediment which consists of carbon or carbon compounds was 
typically shown as the member 1113.) In additionthe emission current in the same 
impressed electromotive force can be made to increase to 100 or more times 
typically [ before carrying out ] by performing energization activation. 
[0126]Carbon or carbon compounds which makes the origin the organic compound 
which exists in a vacuum atmosphere is made to specifically deposit by impressing a 
voltage pulse periodically in the minus square of 10 thru/or the vacuum atmosphere 
within the limits of the 5th power of minus [torr] of 10. the sediment 1113 — 
amorphous single crystal graphitepolycrystal graphiteor carbon — or it is the mixture 
and thickness is below 300 [angstrom] more preferably below 500 [angstrom]. 
[0127]In order to explain the energizing method in this energization activation in more 
detailan example of the proper voltage waveform impressed from the power supply 
1 1 12 for activation is shown in drawing 9 (a). In this embodimentalthough the square 
wave of fixed voltage was impressed periodically and energization activation was 
performed14 [V] set voltage Vac of the square wave to 10 [a ms]andspecificallypulse 
width T3 carried out 1 [a ms] and the pulse interval T4. They are desirable conditions 
about the surface conduction type emission elements of this embodimentand as for 
above-mentioned energizing conditionswhen the design of surface conduction type 
emission elements is changedit is desirable to change conditions suitably according to 
it. 

[01 28]1 1 14 shown in drawing 7 (d) is an anode electrode for catching the emission 
current Ie emitted from these surface conduction type emission elementsand DC high 
voltage power 1115 and the ammeter 1 1 16 are connected. After incorporating the 
substrate 1 101 into the display panel 1 in performing activationit uses the phosphor 
screen of the display panel 1 as the anode electrode 1114. And while impressing 



voltage from the power supply 1 1 12 for activationthe emission current Ie is measured 
with the ammeter 1 1 16the advancing state of energization activation is monitoredand 
operation of the power supply 1 1 1 2 for activation is controlled. An example of the 
emission current Ie measured with the ammeter 1116 is shown in drawing 9 (b). 
[01 29]In this wayif it begins to impress pulse voltage from the activation power supply 
1 1 12the emission current Ie will increase with the passage of timebut it will be 
saturated soon and will hardly increase. Thuswhen the emission current Ie is 
saturated mostlythe voltage impressing from the power supply 1 1 12 for activation is 
suspendedand energization activation is ended. 

[0130]They are desirable conditions about the surface conduction type emission 
elements of this embodimentand as for above-mentioned energizing conditionswhen 
the design of surface conduction type emission elements is changedit is desirable to 
change conditions suitably according to it. 

[0131]The flat-surface type surface conduction type emission elements shown in 
drawing 7 (e) as mentioned above were manufactured. 

[01 32]Another typical composition of the surface conduction type emission elements 
which formed (the surface conduction type emission elements of a vertical type) next 
an electron emission partor its circumference from particle membranesi.e.the 
composition of the surface conduction type emission elements of a vertical typeis 
explained. 

[0133] Drawing 10 is a typical sectional view for explaining the basic constitution of a 
vertical type. 

[0134]In a figurethe conductive thin film in which a substrateand 1202 and 1203 used 
the element electrode1206 used the level difference formation memberandas for 
12041201 used particle membranesthe electron emission part which formed 1205 by 
energization foaming processingand 1213 are the thin films formed by energization 
activation. 

[0135]One of the two (1202) of the element electrodes is provided on the level 
difference formation member 1206and the point that the surface conduction type 
emission elements of this vertical type differ from the flat-surface type electron 
emission element explained previously is one of the points that the conductive thin 
film 1204 has covered the side of the level difference formation member 1206. 
Thereforethe element electrode interval L in the flat-surface type element of drawing 
6_is set up as the level difference quantity Ls of the level difference formation 
member 1206 in a vertical type. It is possible to attach without the substrate 1201 the 
element electrodes 1202 and 1203and the conductive thin film 1204 using particle 
membranesand to use similarly the material enumerated during said flat-surface type 
explanation. Material of insulation electrically like Si02 is used for the level difference 
formation member 1206for example. 

[0136]Nextthe process of the surface conduction type emission elements of a vertical 
type is explained. Drawing 1 1 (a) - (f) is a sectional view for explaining a 



manufacturing processand the notation of each member of it is the same as that of 
above-mentioned drawing 10 . 

[0137](1) Firstas shown in drawing 1 1 (a)form the element electrode 1203 on the 
substrate 1201. 

[01 38](2) Nextas shown in the figure (b)laminate the insulating layer for forming a 
level difference formation member. Although the insulating layer should just laminate 
Si02 by a sputtering techniquefor exampleother methods for film depositionsuch as a 
vacuum deposition method and print processesmay be used for itfor example. 
[01 39](3) Nextas shown in the figure (c)form the element electrode 1202 on the 
insulating layer 1206. 

[0140](4) Nextas shown in the figure (d)remove a part of insulating layer 1206 (the 
figure (c))for example using an etching methodand expose the element electrode 1203. 
[01 41 ](5) Nextas shown in the figure (e)form the conductive thin film 1204 using 
particle membranes. What is necessary is just to use membrane formation artsuch as 
the applying methodas well as [ for example] a said flat-surface type casein order to 
form. 

[01 42](6) Nextas well as an above-mentioned flat-surface type caseperform 
energization foaming processing and form an electron emission part (what is 
necessary is just to perform flat-surface type energization foaming processing in 
which it explained using drawing 7 (c)and same processing). 

[0143](7) Nextperform energization activation and make carbon or carbon compounds 
deposit near the electron emission part as well as a said flat-surface type case (what 
is necessary is just to perform flat-surface type energization activation explained 
using drawing 7 (d)and same processing). 

[0144]The surface conduction type emission elements of the vertical type shown in 
drawing 1 1 (f) as mentioned above were manufactured. 

[0145](Characteristic of surface conduction type emission elements of having used 
for the display) Although the element composition and process were explained above 
about the surface conduction type emission elements of a flat-surface type and a 
vertical typethe characteristic of an element of next having used for the display is 
described. 

[0146] Drawing 12 shows the typical example of the opposite (emission current Ie) 
(element impressed electromotive force Vf) characteristic and (element current If) 
the opposite (element impressed electromotive force Vf) characteristic of the 
element used for the display of this embodiment. Since the emission current Ie was 
remarkably small compared with the element current Ifand it was difficult to illustrate 
with the same measure and also these characteristics were what changes by changing 
design parameterssuch as a size of an elementand shapetwo graphs were respectively 
illustrated in arbitrary units. 

[0147]The surface conduction type emission elements used for this display have the 
three characteristics described below about the emission current Ie. 



[01 48]If the voltage of the size more than a certain voltage (this is called the 
threshold voltage Vth) is impressed to an elementthe emission current Ie will increase 
to the 1st rapidlybut on the other hand on the voltage of less than the threshold 
voltage Vththe emission current Ie is hardly detected. That isit is the nonlinear 
element which had the clear threshold voltage Vth about the emission current Ie. 
[0149]Since the emission current Ie changes depending on the voltage Vf impressed 
to an elementit can control [ 2nd ] the size of the emission current Ie by the voltage 
Vf. 

[0150]Since the speed of response of the current Ie emitted [ 3rd ] from an element 
to the voltage Vf impressed to surface conduction type emission elements is quickthe 
amount of electronic charge emitted from an element is controllable by the length of 
time to impress the voltage Vf. 

[0151]Since it had the above characteristicssurface conduction type emission 
elements were able to be used conveniently for a display. For examplein the display 
which provided many elements corresponding to the pixel of a display screenif the 1st 
characteristic is usedit is possible to display by scanning a display screen sequentially. 
That isaccording to desired light emitting luminancethe voltage more than the 
threshold voltage Vth is suitably impressed to the element under driveand the voltage 
of less than the threshold voltage Vth is impressed to the element of a non selection 
state. And by changing the element to drive one by oneit is possible to display by 
scanning a display screen sequentially. 

[0152]Since light emitting luminance is controllable by using the 2nd characteristic or 
the 3rd characteristicit is possible to perform a gradation display. 
[0153] Drawing 13 shows the outline composition of the drive circuit for performing a 
television display based on the TV signal of NTSC system with a block diagram. 
Among the figurethe display panel 1701 is equivalent to the display panel mentioned 
aboveand as mentioned aboveit is manufactured and it operates. The scanning circuit 
1702 scans a display line and the control circuit 1703 generates the signal etc. which 
are inputted into a scanning circuit The shift register 1 704 shifts the data in every 
lineand the line memory 1705 inputs the data for one line from the shift register 1704 
into the modulating-signal generator 1707. The synchronizing signal separate circuit 
1 706 separates a synchronized signal from an NTSC signal. 

[0154]Hereafterthe function of each part of a device of drawing 13 is explained in 
detail. 

[0155]The display panel 1701 is first connected with the external electric circuit via 
the terminals Dx1 thru/or DxMthe terminals Dy1 thru/or DyNand the secondary 
terminal Hv. among thesethe multi electron source established in the display panel 
1701 at the terminals Dx1 thru/or DxMi.e.the cold cathode element by which matrix 
wiring was carried out at the matrix form of the M line N sequence — every [ one line 
(n element) ] — the scanning signal for driving one by one is impressed. On the other 
handthe modulating signal for controlling the emission-electron beam from each n 



element selected with said scanning signal for one line is impressed to the terminals 
Dy1 thru/or DyN. Although the direct current voltage of 5 [kV] is supplied to the 
secondary terminal Hv from the direct current voltage supply Vafor examplethis is the 
accelerating voltage for giving sufficient energy to excite a fluorescent substance to 
the electron beam outputted from a multi electron source. 

[0156]Nextthe scanning circuit 1702 is explained. The circuit equips an inside with M 
switching elements (typically shown by S1 thru/or SM among the figure)and each 
switching elementThe output voltage of the direct current voltage supply Vx or either 
of 0 [V]s (grand level) is chosenand it electrically connects with the terminals Dx1 
thru/or DxM of the display panel 1701. Although each switching element of S1 thru/or 
SM operates based on the control signal TSCAN which the control circuit 1 703 
outputsit can be easily constituted by combining a actual for exampleswitching 
element like FET. Said direct current voltage supply Vx are set up output fixed 
voltage so that the driver voltage impressed to the element which is not scanned 
based on the characteristic of the cold cathode element illustrated to drawing 12 may 
become below in electron emission threshold voltage Vth voltage. 
[0157]The control circuit 1703 has the work in which operation of each part is 
adjusted so that a suitable display may be performed based on the picture signal 
inputted from the exterior. Based on the synchronized signal TSYNC sent from the 
synchronizing signal separate circuit 1706 explained beloweach control signal of 
TSCANTSFTand TMRY is generated to each part. The synchronizing signal separate 
circuit 1 706 is a circuit for separating a synchronized signal ingredient and a 
luminance signal componentand if a frequency separation (filter) circuit is used as 
known wellit can consist of easily TV signals of the NTSC system inputted from the 
outside. The Vertical Synchronizing signal and the Horizontal Synchronizing signal 
were comprised so that it might be known wellbut the synchronized signal separated 
by the synchronizing signal separate circuit 1 706 was illustrated as a TSYNC 
signalafter [ expedient ] explaining here. On the other handthe signal is inputted into 
the shift register 1 704 although the luminance signal component of the picture 
separated from said TV signal is expressed as a DATA signal for convenience. 
[0158]The shift register 1704 is a thing for carrying out serial/parallel conversion of 
said DATA signal inputted serially for every line of a pictureand operates based on 
the control signal TSFT sent from said control circuit 1 703. That isit can also be put 
in another way as it being a shift clock of the control signal TSFT shift register 1704. 
The data for the picture of one line by which serial/parallel conversion was carried 
out (it is equivalent to an electron emission element n matter henchman's drive data) 
is outputted from the shift register 1704 as N signals of ID1 thru/or IDN. 
[0159]The line memory 1705 is memory storage for between required time to 
memorize the data for the picture of one lineand memorizes the contents of ID1 
thru/or IDN suitably according to the control signal TMRY sent from the control 
circuit 1703. The memorized contents are outputted as TD1 thru/or I'DNand are 



inputted into the modulating-signal generator 1 707. 

[0160]The modulating-signal generator 1707 is a signal source for carrying out the 
drive abnormal conditions of each of a cold cathode element appropriately according 
to each of said image data I'DI thru/or I'DNand the output signal is impressed to the 
cold cathode element in the display panel 1701 through the terminals Dy1 thru/or 
DyN. 

[0161]As explained using drawing 12 the surface conduction type emission elements 
concerning this embodiment have the following basic characteristics to the emission 
current Ie. That isthere is the clear threshold voltage Vth (the surface conduction 
type emission elements of an embodiment mentioned later 8 [V]s) in electron 
emissionand only when the voltage beyond the threshold Vth is impressedelectron 
emission arises. To the voltage beyond the electron emission threshold Vththe 
emission current Ie also changes like the graph of drawing 1 2 according to the change 
of potential When impressing pulse form voltage to this elementeven if it impresses 
the voltage below the electron emission threshold Vthfor exampleelectron emission is 
not produced from thisbut when impressing the voltage beyond the electron emission 
threshold Vthan electron beam is outputted from surface conduction type emission 
elements. In that caseit is possible by changing the peak value Vm of a pulse to 
control the intensity of an output electron beam. It is possible to control the total 
amount of the electric charge of the electron beam outputted by changing the width 
Pw of a pulse. 

[0162]Thereforeaccording to an input signala voltage modulation methodpulse width 
modulationetc. are employable as a method which modulates a cold cathode element. 
It faces carrying out a voltage modulation method and the circuit of a voltage 
modulation method which generates the voltage pulse of fixed length and modulates 
the peak value of a pulse suitably according to the data inputted can be used as the 
modulating-signal generator 1 707. It faces carrying out pulse width modulation and 
the circuit of pulse width modulation which generates the voltage pulse of fixed peak 
value and modulates the width of a voltage pulse suitably according to the data 
inputted can be used as the modulating-signal generator 1 707. 
[0163]The thing of a digital signal type or the thing of an analog signal type can also 
be used for the shift register 1704 or the line memory 1705. That isit is because 
serial/parallel conversion and memory of a picture signal should just be performed at 
the rate of predetermined. 

[0164]What is necessary is to digital-signaHze output signal DATA of the 
synchronizing signal separate circuit 1706to use a digital signal typebut just to form 
an A/D converter in this at the outputting part of the synchronizing signal separate 
circuit 1706. The circuit where the output signal of the line memory 1705 is used for a 
modulating-signal generator by the digital signal or an analog signal about this serves 
as a little different thing. That isin the case of the voltage modulation method using a 
digital signalan amplifying circuit etc. are added to the modulating-signal generator 



1 707 if neededfor example using a D/A conversion circuit. The comparator which 
compares with the output value of said memory the output value of a calculating 
machine (counter) and a calculating machine which calculates the wave number which 
a high-speed oscillator and an oscillator output to the modulating-signal generator 
1 707for example in the case of pulse width modulation (the circuit which combined 
the comparator 9 is used.) The amplifier for amplifying the voltage of the modulating 
signal which a comparator outputs and by which Pulse Density Modulation was carried 
out even to the driver voltage of an electron emission element if needed can also be 
given. 

[01 65]In the case of the voltage modulation method using an analog signalthe 
amplifying circuit which used the operational amplifier etc.for example can be adopted 
as the modulating-signal generator 1 707and a shift level circuit etc. can also be added 
to it if needed. In the case of pulse width modulationa voltage-controlled dispatch 
circuit (VCO) can be adoptedand the amplifier for amplifying the voltage to the driver 
voltage of a cold cathode element if needed can also be added to itfor example. 
[01 66]In the image display device of this embodiment which can take such 
compositionelectron emission arises by impressing voltage to each cold cathode 
element via the container outer edge children Dx1 thru/or DxMDylor DyN. High 
voltage is impressed to the metal back 1019 or a transparent electrode (un- 
illustrating) via the secondary terminal Hvand an electron beam is accelerated. The 
accelerated electron collides with the fluorescent screen 1018luminescence produces 
itand a picture is formed. 

[0167]The composition of the image display device described here is an example of 
the image forming device which can apply this inventionand various modification is 
possible for it based on the thought of this invention. Although NTSC system was 
held about the input signalan input signal is not restricted to this and can also adopt 
the television signal (high-definition TVs including MUSE) method which consists of 
many scanning lines from these besides PALan SECAM systemetc. 
[0168]An embodiment is listed to below and this invention is further explained to it. 
[0169]. In each embodiment described belowmentioned above as a multi electron 
source. Matrix wiring (refer to drawing 1 and drawing 4 ) was used for the inter- 
electrode conductive particle film for the surface conduction type emission elements 
of the NxM individual (N= 3072M= 1024) of a type which has an electron emission part 
with line writing direction wiring of M bookand the row direction wiring of N book. 
[0170]According to this embodimentthe display panel shown in drawing 1 and drawing 
2_which were mentioned above was produced. 

[0171]Firstthe heat-resistant adhesives of a ceramic system were used for the rear 
plate 101 Sand the substrate 101 1 which formed the line writing direction wiring 
1013the row direction wiring 1014the inter-electrode insulating layer (un- 
illustrating)and the element electrode and conductive thin film of the surface 
conduction type emission elements 1012 on the substrate beforehand was fixed to it 



[0172]Nextline writing direction wiring 1013 (on the line width 300 [mum]) of the 
substrate 1011 The jointing material 1040 (line width of 250 micrometers) which 
consists of conductive frit glass which mixed conducting materials which carried out 
golden coating of the surfacesuch as a conductive particle (conductive filler) or 
metalin parallel with the line writing direction wiring 1013 by regular intervals was 
applied. 

[0173]Nextthe high resistance film 1 1 of the after-mentioned [ page / 4th ] exposed 
in a tight container among the surfaces of the insulation member 1 which consists of 
soda lime glass is formedthe spacer 1020 (the height 5 [mm].) which formed the low 
resistance films 21 and 22 to the contact surface 3 and the lateral portion 5 The 
board thickness 200 [mum] and the length 20 [mm] are arranged [ on the line writing 
direction wiring 1013 (line width 300 [mum]) of the substrate 101 1 ] via the jointing 
material 1040 in parallel with the line writing direction wiring 1013 by regular 
intervalsBy calcinating 10 minutes or more at 400 ** thru/or 500 ** in the 
atmosphereit pasted up and electric connection was also made. 
[0174]The Al film (100-nm thickness) was used as the low resistance film 21 using 
the Cr-aluminum alloy nitride film (200-nm thickness9th power of about 10 
[omega/**]) formed as the high resistance film 1 1 of the spacer 1020 by carrying out 
the simultaneous weld slag of the target of Cr and aluminum with a high-frequency 
power supply. 

[0175]Thenthe fluorescent screen 1018 which becomes the 5-mm upper part of the 
substrate 1011 from each color fluorescent substance of the stripe shape prolonged 
in a column direction (the direction of Y)and the metal back 1019 arrange the 
faceplate 1017 attached to the inner surface via the side attachment wall 1016The 
joined part of the rear plate 1015 and the side attachment wall 1016 and the joined 
part of the faceplate 1017 and the side attachment wall 1016 applied frit glass (un- 
illustrating)and sealed it by calcinating 10 minutes or more at 400 ** thru/or 500 ** 
in the atmosphere. 

[0176]The inside of the tight container completed as mentioned above is exhausted 
with a vacuum pump through an exhaust pipe (un-illustrating)After reaching sufficient 
degree of vacuumthe multi electron source was manufactured by supplying electric 
power to each element and performing the above-mentioned energization foaming 
processing and energization activation via the line writing direction wiring electrode 
1013 and the row direction wiring 1014through the container outer edge children Dx1- 
DxMand Dy1-DyN. 

[0177]Nextwith the degree of vacuum about the 6th power of minus [torr] of 10it 
welded by heating an unillustrated exhaust pipe with a gas burnerand the envelope 
(tight container) was closed. 

[0178]Finallygetter processing was performed in order to maintain the degree of 
vacuum after closure. 

[01 79]In the image display device using a display panel as shown in drawing 1 and 



drawing 2 which were completed as mentioned aboveto each cold cathode element 
(surface conduction type emission elements) 1012. Electrons are made to emit 
through the container envelope terminals Dx1-DxMDy1 - DyN by impressing a 
scanning signal and a modulating signal from an unillustrated signal generation 
meansrespectivelyThe picture was displayed on the metal back 1019 by impressing 
high voltage through the secondary terminal Hv by accelerating an emission-electron 
beammaking an electron collide with the fluorescent screen 1018and making each 
color fluorescent substance excite and emit light. The impressed electromotive force 
Va to the secondary terminal Hv made 14 [V]s 3 [kV] thru/or 10 [kV]and impressed 
electromotive force Vf of a between [ each wiring 1013-1014 ]. At this timealso 
including the luminescence spot by the emission electron from the cold cathode 
element 1012 in the position near the spacer 1020the luminescence spot row at equal 
intervals was formed in the shape of two dimensionsit was clear and the good color 
image display of color reproduction nature was completed. Not having generated the 
disorder of an electric field which affects an electron orbiteven if this installed the 
spacer 1020 is shown. 

[0180]The multi electron source of this embodiment allots two or more lines of the 
cold cathode element which connected each of two or more cold cathode elements 
arranged in parallel at both ends (it is called a line writing direction)In accordance with 
the direction (it is called a column direction) which intersects perpendicularly with this 
wiringit may be an electron source arranged in the shape of [ which controls the 
electron from a cold cathode element ] a ladder with the control electrode (it is also 
called a grid) arranged above the cold cathode element. 

[0181]As a use of the display panel of this embodimentit cannot restrict to an image 
forming device suitable as an object for a displayand can also use also as a light 
source of substitution of the light emitting diode of the optical printer which 
comprised a photosensitive druma light emitting diodeetc.etc. 

[01 82]In this caseit is applicable also as a two-dimensional light source not only as a 
light source of line form by choosing suitably each number of line writing direction 
wiring of above-mentioned M bookand the row direction wiring of N book. In this 
caseas an image formation memberit cannot restrict to the substance which emits 
light directly like the fluorescent substance used by following embodimentsand the 
member that the latent image picture by electrification of an electron is formed can 
also be used. 

[0183]Even if it applies this invention to the system which comprises two or more 
apparatus (for examplea host computeran interface devicea readera printeretc.)it may 
be applied to the devices (for examplea copying machinea facsimile machineetc.) 
which consist of one apparatus. 

[0184]The purpose of this invention the storage which recorded the program code of 
the software which realizes the function of an embodiment mentioned aboveA system 
or a device is suppliedand it is attained also when the computer (or CPU and MPU) of 



* 



the system or a device reads and executes the program code stored in the storage. 
[0185] 

[Effect of the Invention]As explained aboveaccording to this inventionit is effective in 
the ability to provide an image forming device with clear and sufficient color 
reproduction nature without luminosity unevenness or a color gap. 
[0186]The alignment of the spacer within this device can be simplified on the 
occasion of an assembly of an image forming device. 
[0187] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view having cut some display panels of the image 
display device which is an embodiment of the invention and in which lacking and 
showing it. 

[Drawing 2] It is an A-A' sectional view of the display panel ( drawing 1 ) which is an 
embodiment of the invention. 

[Drawing 3] It is a figure (b) showing the arrangement relationship of the top view (a) 
and stripe shape fluorescent substance which illustrated the stripe shape fluorescent 
substance arrangement of the faceplate of the display panel of this embodimentand a 
spacer. 

[Drawing 4] It is a partial top view of the substrate of a multi electron source used by 
the embodiment. 

[Drawing 5] lt is a partial sectional view of the substrate of a multi electron source 
used by the embodiment. 

[Drawing 6] They are the top view (a) of flat-surface type surface conduction type 
emission elements used by the embodimentand a sectional view (b). 
[Drawing 7] It is a sectional view showing the manufacturing process of flat-surface 
type surface conduction type emission elements. 

[Drawing 8] It is a figure showing the impressed-electromotive-force waveform in the 
case of energization foaming processing. 

[Drawing 9] It is a figure showing impressed-electromotive-force waveform (a) in the 
case of energization activationand change (b) of the emission current Ie. 
[Drawing 10] It is a sectional view of the surface conduction type emission elements 
of the vertical type used by this embodiment. 

[Drawing 1 1] It is a sectional view showing the manufacturing process of the surface 
conduction type emission elements of a vertical type. 

[Drawing 1 2] They are graph charts showing the typical characteristic of surface 

conduction type emission elements of having used by the embodiment. 

[Drawing 13] It is a block diagram showing the outline composition of the drive circuit 



of the image display device which is an embodiment of the invention. 

[Drawing 14] It is a figure showing an example of the assembly dot order of the display 

panel of this embodiment. 

[Drawing 15] It is a figure showing an example of surface conduction type emission 
elements known conventionally. 

[Drawing 16] It is a figure showing an example of FE type element known 
conventionally. 

[Drawing 1 7] It is a figure showing an example of a MIN type element known 
conventionally. 

[Drawing 18] It is a figure showing the perspective view having cut some display panels 
of the image display deviceand in which lacking and showing it 
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[0 0 3 6] Sfc, *9M1(C&^T, BtU&ftffittlCtt 
WiWvfl^- *©H£H\ X^-tfODSRSW* 

[0 0 3 7] J-XTs Xftra*#IRLT*ftH0>&aft 

[0038] m 1 «s *nmw&mizm^rzm.m/mii 
©tuna?* y > rtawBt*sr fc»tc/^*;i/©-si5* 

[0 0 3 9] H2ttH1©A-A' BriB©*3B?* ■ 

[0 0 4 0] 01 Kfc^T, 1 01 5(*U7 , X'U-k 
1 0 1 6lifjg, 1 0 1 7ti7i-X7U- h?£V« 
h 1 0 1 5, fiijSl 0 1 6fc < kU : 7x-X7 

u-n 0 7it«fcy, as/^*;i/©rts»*jiffi(ctHtr 
a/-ci&©^H» (m®§§§) «»J*LTl**. c 

©*H&8Sl*38HfcW\ *ftE*Sil*fc»©X^— 9-1 

0 2 OtfKttStiTl^So h 1 0 1 

«1 0 1 1 im&itiTVZ#> E©g*51 0 1 1±lc 

l#MMBR?1 0 1 2tfNXMffl»JS*tlTfiy» M* 
©ff*|pl (X^) R«1 0 1 3<kN*©?iJ^|S) 
IrI) SBiBll 0 1 4lC«fcyt£**tlTl/»*. 
[0 04 1] 7i-X7U-h 1 0 1 7©T®tcli, ^ 



yfifill 0 1 8tfttW-SftTfcy» *5tCS3tffll1 0 1 8 
©y7X"U- h 1 0 1 5fJ©ElCli, Z/US-^A (A 
I ) »*»S4*>4i/U/^y^ 1 0 1 9tfJ&$*tiTV 

So 

[0 0 4 2] CCT% 03 (a) (CmTilU. 
0 1 8tt, S (R) % B (G) . W (B) ©31^fe©M 

JIMttfU ctie^fe^ftliill©^^ (Y7? 
IrI) lc;B^TXh7-<mj:^y^6nTt^o S 

/=, cnesfes^ftwF^iciiiifetti o i otfistte 
[0043] sfcx*— y-i 0 2 o« s isi2ic^*ns 

ffiy, ^*S«©^ttgP«i©aiSlc^S^Mi i^fig 

M^nTfey, *6ic7x-x7u- h i 01 7©rtfj 

(*$;l//^y? 1 0 1 9 fi9) RtfSt&l 0 1 1 ©^iS 
(fl73 AiBJg 1 0 13) (CBLfcX^— y-1 0 2 0©^ 

3 atf a» ® 3 icgr zwm® 5 icfijastii 2 1 s 

2 2 tfj«*tlT^*. C©»ffi«©X^-^ 1 0 2 
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0 i 1 wix&iRieisn o 1 3±ic@£*ftTi^o its 

tn.m 1 1 1*. mm 1 o 1 1 ijriifg«^2 2&tf&£ 

tt1 040S^ LTfT^BH 10 13 iSMWlCg^ 
SftTfeU* M 0 1 7 fflTttffi&ftg! 

2 1^LTES^J:y^^;U/\">y^1 0 1 9<hmMM 

[0044] 03 (b) 1*7^-71 020t7i-7 
7b- M 0 1 7<7)lE§ia^£»fo-ri2]T-&£o H«t>» 
7^- 9" 1 0 2 0 (X^(p)) 71-77 
b— HOI 7©Y*fctetttf*a«»Stfllfefc1 0 

1 Ol^LTHSB^-r^cfcd^ 7I-X71/-H0 
1 7 £7^-7 1 0 2 OfcjWMWW-SnTl**. 

[0 0 4 5] WFIEH 1 RtfH 2 KaiLfcftCT/tiMri!) 
Sfl±lT^|lI£|g] 1 4 (a) ~ (d) ^#BaLTi^tS 
(Iia~d) 

(IS a) 01 ICT/^n^cfc^^ &&t<D$ftSX? 

*AIB*£tf»BfiB*tifcfflfil o 1 i *y77b- h i 

0 1 5 icWf *„ 

[0046] (lib) 8£tt1 040=£g«g1 0 1 1 
£>fr7j ftBESg 1 0 1 3±(C)tffiT«. 
[0 0 4 7] (lie) EI2l<:T^*ft£<£-5£\ Effi 

cam i » fififiiM2 1 2 2<j««it*nrcx^— ^ 

1 0 2 0£gjitt1 0 4 0^^LTS*51 0 1 

[0048] (lUd) 1 0 1 5, Mil 

0 1 6&tfH1&tfB2fcTjj*;^ft*<fc5ft» S)tJBt1 

0 1 8»tf**;l//W* 1 0 1 9tffBfiMrftfc7x-7 
7b- M 0 1 7£&«LT> SH&gSfcJ&ST*. 

[0 0 4 9] ±IB0^/\°^;UCD^SU : iiSjiIiS(Cj: 
oTs ttTQttlltfff 5ft*. 

[0 0 5 0] ®7^-71 0 2 0&tf&£tt1 0 4 0£ 
8*51 0 1 1 KttLT+tfttg^fo-rr*' <!:«:, ifift 
©^Hffi^l 0 1 2frStttt*ftfc«?0«UIK:&»3: 

*"*«*IBMPT*fca&fcMfTfc3. flOAtfs 7^-7 

1 0 2 0<*>ffiJgJJtJg2 2 ted: V&tiLZft&W&itt 

a*«i»r 7^-7 1020 ottiirtitf* u 
s t Bra© e nr, «?«iiiortiojsH 

[00 5 1] SS1 0 1 1 [CftKX 

^-71 o 2 o*Bjrr*fc4&» remsi o 1 1 

J*LT7^— » 1 0 2 0©ffiB£fo-t*-tfSfi£ftS o ft 
oTv 5fcfc7^-71 0 2 0£7x-77b-M 0 1 
7tC@ST**£*, 7^-71 020£7x-77b 
-M 0 1 7<!:'J7 7 7b- M 0 1 5 OM^fclslEKS 

[0 0 5 2] ©Bui$©m©§Sg<Di*«£ft?|glcW\ 7 

- — t-t% U 1 n 1 "7 UlrB3SS-*--t-i +•-« .Ui/*- I. ». 



*61 0 1 1 ±(Ci3Ml*-nfc:§^lt^?1 0 1 2©ffiM 

<TttlHt&l\ *HJS«DJf^7«, 9J 
TdIr] (Y^IrI) K;8ofc7 h 5 7JT2btt>£ftJl 1 0 1 

8*mtZ>7 hZmWztzibs Stfil 0 1 
1 <h7x-77b- M 0 1 7 <D{Sl£tflift7J|p] (X 

£|r|) Ktt LT<D2H-#(;:fT*tf 7^-7 

1 o 2 o£g*gi o 1 1 izmzm^t^kab. Sftstfis 

I?10 1 2^6^ai*nfcm^7i-77b-M 
0 1 7*mMtZ>GLW.\zni,T. 7^-71 0 2 0#7 

x-77b-hi oi 7 tmTzviwz-mfcuizt 

?\ 7^-71 0 2 0#7x-77b-M 0 1 7tf)ift 
[0 0 5 3] Ur>T. m\ (XY) ffifclqUCWTS+a 

[0 0 5 4] ®?t7J(rJ (X^IrJ) iCgtf £7^-7 1 0 

2 0ti. (YTjIr)) lCglf*7h5-r7«Ollfe 
f*1 0 1 OiE^-rSBHMi^^Tl^o fiP^x MiEtf) 
i*^^T-5l^cDmiz:ifiJSl::^e-r\ x*c— yi 0 2 0<D 

7x-77b- M 0 1 7 'NOEgtiUfef* 1 0 1 OK 
flLT<DW7fctU &e<DMft#£llfett 1 0 1 0<DJ1 
^J-XTld¥Lo,SLTLg:?£<>:tt:&l\ ft^T> 7i 
-77b- M 0 1 7©SIHI#SjiT» 7^-71 0 

[0 0 5 5] J.X±UiP^Lfc*ll«i(D^8ICD^/U;KD 
«lfiElC*Jl>T, 7^-7 1 0 2 0, Jg£**1 0 4 OSlf 
g*51 0 1 1 co^Jg (^TJlRlSHiS1 1 0 13) ItmtZVL 
T0)£o *>*%WO$Mz% S ft 3 1 <^T'S 

[0 0 5 6] (DfxfifalHJg 1 0 1 3 07^-7^gg)JA^ 
aBV&l* Lx g^*J 1 0 4 0 liSHgPlcMfli* ftS. 

7^-7 1020 1011 m<»wmm 2 2 « % 

ff^[p)iBi!il1 0 1 3 tOMmffismizofrBflcttiZo 

co*a*«ii«^«fey» 7^-71 02 ost/g^wi 

0 4 OlcJc'J ft^5^#6\ 1 020^ 

Z&iii-ZtxZW.J-m&lz&WZJSL&ttis^izTZZ 

^.«77 y ->En»J^_il«tesc: t \z& ynM?t 

[0 0 5 7] 1 0 4 0 t LT£ISjbM,^JI*m 

^ffil^T7^-7 1 0 2 0 ^@^7^„ 7^-7 1 0 2 

o ©sis 1011 tjofgjgfitfi 2 2 \t, nis famm 1 o 
1 3 tommmitowzBtitttiZo &-&&-\ 040^ 

7i-7-£^£&l7c«>, «ttS]R?1 0 1 2A^6»a 
Z£tfB%Z'&Zo mz.tt. JyV^U (I n) zm^ 

TILT \* X 
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[0058] (3XB&*aR2 1, 22(DtmtLZ&V& 
tftU**. C©»^ «£JifrS&3ffiiigJJiJl2 1 . 2 

2 tftesttstt 1 aEt^^iii}gJnli 1 1 tc>^ lt+#&® 

«tt**f**3fc, Ti. Cr, Ta«4>&j|tt&fr 
[nm] [nm] <DJP*0)T3I£/1£ 

[0 0 5 9] jwe % *H«i©mSla)0i®^gSO^ 

0 1 *#HLT<fc y»L< WET So 
[0 0 6 0] Hifi % 1 0 1 5liy77b-k 1016 
ttffllJS, 1 0 1 7tt7i:-Z7ls- hTO'J* 10 15 

~i o 1 7(Cekyas/»/i/<ort»*jiffiictiJtr*fc 
s^s** «A(f 7 u * 

*T\ 0 0~5 0 0JKT1 0»fi(±«|jEr«Ct 

951*1 0<DT<^-X6H [torr] gfi©Hffifc«ft*tl 
020W6nTl^, 

[00 6 1] 0 1 5{Cli, StiM 0 1 1 

tfffl£SftTl**jft c©SS±H:H:)&Bffil5?1 0 1 
2tfNxMfflfl&S*ftTlV5 (N. Mli2JjU:©IE<Dtt 

SCTttBlC£lT& N = 3000, M=1000J-X± 

0ttSR£TSC&tfB£Ll^) o ffiENxMfflflW&R 

ffi*?W\ M*(D?T^(p]iB!iil1 0 1 3 t N *<05iJ^|p]iB 

8101 4[c«fey*«vhy^xiai8*tiT^*„ m& 

10 1 1 ~1 0 1 4lC c fcoTtM£ft395# : &^l/^ 

[0062] *nmwm<Dmmm7rMmfcm^z*i\' 

[0 0 6 3] >fc|£®j|t?<h LTS®ic®I!fifcaj^ 



fcv;U^«?iiOTBI69?*<5. S4S1 0 1 1 ±lcli, 
5"J?n, Z.ft$om?ltfil5fiffl6lWM'l 0 1 3<k9J^ 

ftKfflts i o 1 4 k «*: y mat? k y * zmzmmz n 

Tl^„ fr^lqlGtB«ai 0 1 3 <h9«J^[R]iHiSii«fii 1 0 
[0 0 6 5] 040B-B' lC^-pfc»rE^lll5tC^ 

[0066] tits. zo&oftffimo-zivTmz-mt. 

VtoS&±fcfi1jfflm!gM 1 0 1 3^ Sl^ffiEffltS 

ioi4, sfiiF^^ii (^as) v Rtm®eg§y» 
msi o 1 3 TkT&ififawmmm i o i 4^lt§ 

[0 0 6 7] &J>\ *HJfe^®icj5^Tlix 
O'JT'T'U- h 1 0 1 5 lc 7ibfififl5l«i 1 0 1 1 

^@^rs^<k L/c6\ ^u^m^asts 1011 

y7'7U-h(hLT : 7/Uf L m : ?^«<S1 0 1 1 

[0 0 6 8] 7I-X7I/- M 0 1 7<DTEK 

U\ S3tffll1 0 1 8*WBjS*ftTl/>*. *ggSK4)mflB(i 
a5-«aiRliT**ifcak $ftll1 0 1 SOgBttKli 

(a) fc*r*aicXh7*7«fcjey#ttStu S£ 
0«3W*©HHc(4*ft(* 1 0 1 O&mtT&Zo COll 

[0069] *mw<onm<DBmzts^T. ne#i 0 

1 0(4X^—9- 1 0 2 OCDESgCi LTfcfflftrSdK 

®-EJJ(±OJP*€i*-6, X^— y 1 0 2 0<Dg&l!tc«i; 
SS^I 0 1 8<ByeK»1$tt*ffctf4U4l , 'C:£ (1 

A^tfenSo 

[0 0 7 0] C©Mfe» 1 0 1 0<DtmtLTlt> mm 

[00 7 1] $fc, M^HI 0 1 8<Dy77U-HflJtf> 
BlCtt, C R T©#5?liiia<D**jl,/{y ^ 1 0 1 9 

*ttw-T*«o c©/*;u/w^ 1 0 1 9*Rtt-fcan 
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1 o 1 8*«flrr*fci&*» m^-.umm^s.^mm 

1b%o *7/l/M'<;/7 1 0 1 9li> SftJII 0 1 8^7i 

-77U-hg*51 0 1 7iltMLf;l, ffi^S® 

zw-mitmmu *<d±ka i ct 7 ^- -7lo 
mmtzyjmz&vBi&Ltco tutui o i sic 
immm<Dmxmtmzm^tcm£:izit. * 7;uM-y 7 

1 0 1 9liffll^l\ 

[oo7 2] *mM(DBm-?itm^%fr-otct)\ 

7i-77U-h**51 0 1 7<h£3tJg1 0 1 8 

[0 0 7 3] 021*01 (OA -A' <DBrS^@T^ 
»J» SSPCDS^iEl 1 KftfSLTVSo 7^—91 0 2 

0 M&wtmt 1 amm^mm±^s tot Ltcm&tn 

Hi 1£fi£JiU fro7i-77U-M 0 1 7a3F"gfJ 
(*7JU/W7 1 0 1 9H) St>'St61 0 1 1 (DSM 
(ttfammi 0 1 3$fcttfiJ73lR)S3iSil1 0 14) 
LfcTA— 1 0 2 0 (D^'SE 3 JOBS 5 Kffifift 
H2 1. 2 2£j$HLfc8Bt*fr6&£ i k0)T\ ±fBgl$ 

lEM^tu s« 1 o 1 1 commit s^tt i o 4 0 kj: y 

zmzi&mztiTtsVs 7^-+n 0 2 0 ±.(mwim 

2 1. 2 2&tfJ££**1 0 4 0£rtl/c\ 8*5101 1 
(DSS «t73 iRlElt 1 0 1 3£fd*9J73|p]ia!Sl 0 1 

4) icwatticsNRsti*. cczwE^ftsffitticas 

l*TW\ 7^—9-1 0 2 0©JBtttt»fitttU ^|p) 
SMI 0 13 KWCSKtU ffififtBI 2 2£f|-LT 
fr^lRlKtBl 0 1 3lcmmWlcS^c*nTl^o 

[0 0 7 4] 7^—91 0 2 0<fcLTtt* StS1 0 1 1 
±©ff*lRlE« 10 13 Slf 9J73 (pJlBJg 1 0 1 4 i: 7 1 
-77U- h 1 0 1 7 P3M<7)^ ^;U/\'-> 7 1 0 1 9 <htf) 

OX^- 9"1 0 2 O^gffi^0^m^R6±T5g^<D© 

[0 0 7 5] 7^—91 Q2 0(»mm8!>tt'\ tLT 
It. mX\f^f5^7^ N a «4)TOIi«jS£Z£&'J> L 

B£$tfft&8SKUS4E 1 0 1 1 (DS13;W<!:ifi^fc<Z>tf 

[0 0 7 6] 7^—91 0 2 0 OUSMil 1 1 K«U U 
^iu(iiJ<D7x-77U- M 01 7 (*7JU7W7 1 0 

1 99) K£PUQ;*tt3flDi£mEVa£^mRS±li?&3 

^sm^i i®«ttfflRs"CTftLfc«attf»*ti*. * 

7- "7;. -7 rt ++ 1 A -) o /T>-&tttti-Ra 1 1 m-W-t*/* o »• l+ 



til 0©1 2* (O/D) WT?*£C£tf8SU\ 
Sfc» +»*»W»±»JR*fl*fci6tc«: 1 0C11I 

ttX-*— «t 1 0 2 0<0Jf5«i:7^--y- 1 0 2 OIRKzBin 

*ti*«Etcj:yaES*n*tf» i oosn (o/n) 

[0077] limtm i ±tc«jsf n^miin±K 

(©ffiSiflll 1) <DJP&tli x 1 0 nm~1 /jm£>I5B 

tfas u\ ^oaiBx^ju^-atf i6iM»* i to 

mttTflWiW*»ttJC»l«*tU »Sttf*«S?ll3itt 

< 4 o TK*] ti©feKtttf H * y » fr^dsBSBjHffg 

RJ5li5 0~5 0 0nm?*3C£tfa*LL\, £fc, 
*<DS®ffiffiR (O/D) ttp/tTJSU, GUlcSS"? 
fcR (O/D) tmm t CD»* L^ttBA^S, ifJIEfiili 
1 1<DJ±jSH/Epli> 0. 1 [Ocm] 71S1 0©8S 

[Ocm] iWftU\ *6»C *©SiBattiiWfl!) 
J:»J»*L^IBllSltS!r*fca6l5:W:» plil 0©2^ 
7!iM10tD6^ [Ocm] tTZ<D&&.\.\ 

[0 0 7 8] 7^— 9-1 0 2 0J4±jSLfc«feotCs t6« 

y, «stMix'r77u-r^«:««ftf^ific^-r*c:i 

Lfc^lcJftftfiItf*'>U 7^—91 0 2 0(c3kti^«i 

t6Wffltfi%jj(±T**o T4^-5. mmrnv>mK& 

[0079] 9Wto±im*mr&ma£m'\ 1 o*m 
<t LTiix mzi£&mmitVD*m^%z.t&T* : $%o & 

JiiMb*®*?*!* 7Pi*. _>>y;k MOBfbtoPff 

^ttai^^JtKW'jN* < . «ttax?i o 1 2*^6)tt 

Ul*tlfc*?tf7^— 9 1 0 2 0fcMJfcofciS£fc*S^ 

tn o 2 o (D&tazrmomKW® u^r t\ 

[0 0 8 0] ^®K±#tt^W-r5^}g}nMl 1<Dfft© 

aoffl«*WB"r * cilery &&m»fr$iimfc*'e 

nn/u-M/K-fv /• lia ^fv -wad -wfc z A\— , x./r>«+*CB f&/« 
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So WftSMTimtLTttT i , Cr, Ta^tffttfS 

[oo8i] ssmitmazj ^ $ , mmiszmmn* 

[0 0 8 2] 9-1 0 2 0<DimifHM2 1, 2 2 

t*x ©JSJ/tHl 1 £iS^fi2fj£>7 1 -7.7U- h 1 0 1 
7 (**/UMy* 1 0 1 9«) KtfffiWttlH4>K&1 0 
1 1 (ffX»5!l3&|p|B» 1 0 13, 10 14*) t^.n 

[0 0 8 3] (D^JgJalil 1*7x-*7*U-M 0 1 
7&tfgffi1 0 1 1 tttMWlcS^-r^c 

[00 84] mamLrz&viz. ss^m m**? 

—9-1 0 2 0«ffi?©£W*l*itT*Btt?KW-5*lfc 

K8£t0(1 1*7i-X7L/-H 0 1 

7 (tziurty* ioi9*) stfstsi o 1 1 (mm 

10 13, 1014*) £S«£*W±S£W1 04 1 
184 U CWciyx^— 91 02 0«iBlC»ftLfc* 

ttSfcttUU 7i-77*U- h 1 0 1 7, £&1 0 1 1 
StfM$g**1 0 4 0i»j|*r*X^— 9-1 0 2 0CD^g 

[0 0 8 5] ®Kffift£l 1 ©«ffi»**l^-Hb-r*o 

[0086] 7%ffi&m?-\ oi 2<tyttaj*nfcii? 

lis 7x-X7*U-M 0 1 7«tS*51 0 1 IQIHICJE 

ffi**ifc«ffi»*tca-3T«?«iji*i«-ro a*?— 9-1 

0 2 0Oifi«r«?ttilt!:jSUxfl«4i:«:^J:3ti:r*fc 

3>!&gtf£3 0 ^JSiaJll 1 ?7i-X7U- h 1 0 1 
7 10 19*) Stffflgl 0 1 1 

fiSfgl 0 1 3Xli5"J^fp)iB$i1 0 1 4*) tW&%% 
Uil&**1 0 4 0**LT8MUtilft< S^SPS® 

BS 1 1 jJHioffifr 6 ftlT L * 5 plfgtt 

7>7u-m o 1 7Rtfs«i o 1 1 t^mrzz*- 

++«Sffl7 /-iUtttas 5tzi x/ailHKitt c \ <r>A.m+seir««*!r/r> 



[0 0 8 7] ®tttt«?<BMiI*Mflir3. 

[0088] >$Htax? 1012* y ttm*nft«? 

tt % 7x-77U- h 1 0 1 7£S«1 0 1 1 (Omzm 

fi, 3A- 91 0 2 0*KBf*Ctlcfls5W» «5» 

*IW»LT7i-X7*U- M 0 1 7 ±ODffiHE>fiIglC 
WffcjBSTSigSBtffcSo 7X-X7U- H 0 1 7 

atfWfii o 1 1 tMWfr*ma>wmu5K.&B8iff>+ 

[0 0 8 9] C©fiafia«2 1 , 2 2 (4 % KJSftffi 1 1 

Ni, Cr, Mo, W, Ti, Al, Cu, Pd* 
(0&m, to&l^tt&ks RtfPd. Ag, Ru02, P 
d - A g*©*a-¥»^BIWk*i3ff5X*3b^6***ft 
^QRHMfc, I n203-Sn02*oagiMK* 

»tf # y -> y □ ymavmmmm* y bsshr* n 

[0 0 9 0] 0 4 014^- 91 0 2 OffffS 

[0 0 9 1] $fc, DxWDxMSl/DyWDyNSO'H v 

DxWDxH(d:7^7W?iR0!)iT^ilp|iBII1 0 1 3 t> D 
yWDyNtiT/U^m^jg^iJTjlpJiBiS^I 0 1 4<h, H v 
l47i-xyi/-hO^*;l»/b^i 0 1 9 tnUWz 

[0 0 9 2] $/c, ft«»»0)|*3S*i|ffi(C»jK-r*U: 
li, m^SS^ffliZTfc^ ^H550»«etJlffi<K> 
7*^«ttRU SCffi§SSP«3^1 0C7-T9-X7S [tor 

-K©iR«fffflicj:yae8Srta:i x 1 o?-rtxs 

*4^Ltt1 x 1 0T-f9-7.7£ [torr] ©g^StClt 
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mWlt. 8S*MB? Dx1fcl>LDxM, Dy1&l N LDyN3r 

auT*#aa«?i o 1 2ttmE^Eniin-r^i:, 
nsa*?i o 1 2^6m^«jt±j*ti5„ ^n<t(5iB#ic 

0 1 9fc8SttiS?*Hv«Ii;TRB' 
[V] ft^Lik [k V] <^E£6P})DL7\ ±ISSJttiJ* 

tifc«y*iiiiau 7i-77u- k 1 o i 7<Df*gsic 

ctucfcy, $#jii o i 8£&r&fe© 

[0 0 9 4] aft* #ltaj|i?T*£<S*S8fB<Dfl864>m 
^(DaiSiE»S«fai^? 10 12 'scDBlJPmEli 1 2 ~ 

1 6 [V] mm. 1 0 1 9£*rss?i 

0 1 2£©S§g6dtiO. 1 [mm] fr68 [mm] g 
IS, 1 0 1 9&$B£X?1 0 1 2n^) , l 

Eli, 0. 1 [KV] 4H510 [KV] gfiTfc*. 
[0 0 9 5] «±» *3HI©H«©fBIS©a^/<*;K)!) 

[0 0 9 6] <?;U^«?»©»5t*56>3fcH:wa50* 
^/{*;Mcm^fcT/U*a?»D«a£i£fc-3l^TBW§ 

[0 0 9 7] fiU £^affitf*#<TLiP<,£filliftS 
■6, FEHTttxSy4r3->ty-h»g©IBWffill 

»n©^/i/^«?jSkffl^*ictt»t»aTa6*. 

f£ U *©»7*»©ilE?*mttT MJ$ XEtt Lfc? 

yi/^«?aio«ia(co^Ti!ttir*. 
[0098] mm^msmtam^ottf a&x?aA£ 



[0 0 9 9] wa£>®aa&*£atU*?) it mm 
[0 10 0] H 6 (c^rott, Tiiii<DSiB€9S{ttai 

(b) T***. 

[0101] , 1101 ttSfc 1 1 0 2 t 1 1 0 

3 im^mm, 1104 ti^mitSM, 1105 ua« 

[0 10 2] S4S1 10 1 tLTli, 531^7 

s^-sttuttfrssa-b^s^xss, s«^tt±a 
©saa«±ic x s i 02**mt-r*iMMi* 

»SLfc«fi4£*ffil/**C Sfcs SSI 

1 1 0 2 <t 1 1 0 3ii, aatt**r**HBKc<fe-3T« 

AfrflTl^S. Wltf* Ni, Cr, Au, Mo, W, 
Pt, Ti. Cu, Pd, AgSfcttUi&trS&a, 
attCtl5©4«©^» sEli I n203 -Sn02$tt 

utt&rs&aKfkfc ^y->y^>a^w^ & 

11 1 02, 1 1 0 3*JBjSf*iE«:, 
[0 10 3] 1 1 0 2 £ 1 1 0 3(Dff?tttt. E 

frsaer-r sasaaafcaA/r 
uvDi*a^*py-*j:ya+^'f*p*-*®i5 

[0104] *yt» ©mi49Jii 1 0 4<D®mzimm 
y *o fcaa^iHB* n*. ' ©att^siicat^att 

?<DSgtt, »*>^hP-^5a^*>^XhP 
©ttl 0*>WhP-^6 2 0 0t>^hP-A 

a^j^ftHfcfrssaLTaattjesti*. ws» 

X?tt@i 1 0 2**tS4i 1 0 3tmmW(ca»lJ:}i 
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35£> 0 

[0105] ttc m&mz&i&rzoizmvzti? 

ZtiUt LTli. 0J*.tf\ Pd. Pt, Ru, Ag. A 
u, Ti, In, Cu, Cr, Fe, Zn. Sn, T 
a. W, Pb4£*tti;i&£T"5£JHf\ PdO, Sn 
02. I n203, PbO. S b203£<!:£tt: U#><bT3 
lHblltff\ H f B2, Z r B2, L a B6. C e B6, Y B 
4, GdB4&££ttC»£-r*Wb»*» T i C. Zr 
C. HfC, TaC, S i C. WCfc^liUtttTS 
BMb**, TIN. ZrN, H f Nft^SttUtttr* 
Sfb*"f\ Si. Ge££'£ttU&«hT£¥®tt-\\ * 

[0 10 6] J.X±3i^fc<fc-5lC, ««tt3fB(1 1 0 4£ 
1 0O7S [£}/□] ©15HlC#$tl^ 

[0107] &&\ m&gigi 1 0 4ttfiffii i 
tfa*u^fc», st^©-wtf y * -5 * ? ft«jfi* 

frS, lil 101, if«i1 1 02, 1 1 03, 9 
ttttgltl 1 0 4<Dlffll?T-a®Lfc*\ Ji^KcfcoTtt 

[0 10 8] WFtttiifiM 10 51*. iWI 

1 i o4o-»ic»Btf*ftfc»8i«0S#-ea&y, ®m 

£ 0 CCMKt *J®43H1 1 0 4te»LT\ ^JET 

siim? a— = y ?<osm*fi 5 z. t iz «fc y ft^r§ 0 

[0 10 9] $fc, 3111 1 1 3fi, BHRfc L < BBS* 

fb£*«fcti&*aMt?, wyttujsm 1 0 5fim«D 
yjjMT*. 

[0 1 1 0] 8H1 1 1 3 (i. JMgJUf 5 7 7 -T k £ 
efl4" , "7 7 7"Tk #AHft-#>0^rtlfrfi\ fcL 
< l*"fr<DS£*T*fc U\ HJ5l*5 0 0 [*>^XhP- 
Z*] JKTtr*tf, 300 [*y<7"3>P-A] J-XT<!: 



1 i i o 



tC/TxLfco ¥®0 (a) fc£l>Tti\ 9R1 1 1 
[0 112] LL^?<0»*«|Ji8*a^fc 
[0 1 13] HP"6» StiM 10 1 lEttlMfitf^Xfcfll 

i\ as?®! 1 1 o 2 <t 1 103 tcii n i mmzmv 
tco mz-nmom * d \t 1 ooo [ty^xha- 

[0 114] Stffi?M©ig«^<!:LTPdt ) L<liP 
d 0«fti\ »tt?Bla>J»*tt» 1 0 0 [fry?* h P 
-A] , flWBI 0 0 [jum] <tL.fc 0 

[0115] *ic % » mKvmmcDmmfcmw&Liiim? 

©BBiSatco^TBiWrSo 07 (a) ~ (d) ttu 

[0 116] (1) #f % H7 (a) lciSTJ:3fc, « 
«1 1 0 1±(cX?«Sl 1 0 2£<J:tf 1 1 0 3*mi& 

COS'tftSl 1 0 2, 1 1 0 3^fiEf«(CS 

ftoTtt, ^»S*51 1 0 1 £ftj?J. ^6tK, ftWHM* 

^^ffl^T/\^-->-7'U 07 (a) K^Lfc- 
WO*?«S (1 1 0 2t 1 10 3) ZBtiZTZ. 

[0 117] (2) ^IC. [S1I2I (b) lCST*9fc» » 
VttVKl 1 0 4ZBJ$,TZ o 

[0 1 18] C©W«tt»li*»rt!r*tc*fcoTtt, 
*rH7 (a) OStti!:«MttaJffiK*]iftL7ttMI 

v 75 7 -f - • x y ^ yy\z £ y msofBtttc/ ^ - - 

[0 119] $fc. ft&?fll?f1setl'5mtt9MK)!>a 

So 

[0 12 0] (3) :^fc, |5]@ (c) [ZTjkT^olZ. 7 

t-ZyymWffi^ 1 1 0fr6JR*MttS1 102i:1 1 

o 3 ©Bncasfl!)ttE*fiPiin u &w,7*-sy7&m 

*-5>y«»itt, tWtt?BI"Pf*s6tift"Jlttttg|]i1 
1 0 4 mm (b) ) tciittSfroT, S*i8S 
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titc'&it, rn^-mm 1 1 o 2 1 1 103 oiBTn-as-ti 
[0121] zv>7 *-~>w$(»mni5 : £z<k>mL 

[0 12 2] *tt?«Tf^5tlfciWttt*il*7*-5 
V^SS^fctt, /<;l/7*tt<D«Etf»£L<. *HJ(S 

OfBMIO^-tcU:* NBUCCTLfc^dte/tJUXflT 1 to 

=fc*/<;l/X*/fcl/XIWIlT 2 -pSIfttttcEPAl Ltno Z 
(Omzlt, Zft»/\";UX<D»ra@V p f £ s JK&JIEL 

/co S^SfcifcgBl 1 O50J8j£R&*?=*r3 
IBtcttAU *OWca[n**3ft*«3Hf 1 1 1 17ft 

[0 12 3] *H*<W&Blc£i^Ttt» «*tf 1 04)7 
-l^XS^ [torr] 8JSOSa»H»Ttcfe^T, «A 
lf/WX*T 1 * 1 [5 U»] s rtlUXHMT 2* 1 0 

[5U»] £U »*fiIVpf*1/{/l/*z*£l;:o. 1 

[v] r^#ELfco -?-lt* =*a*5/^uxBiair 

t-^/^UXtomEVpinttO. 1 [V] (cR£L 
/co ^LTs X?VS1 1 0 2«k1 1 0 3 <»m(D%W& 
tttfl xi 006^ [*- id K4ofc»P& BPS* t 

-•?y\°;l/XEPiPB$tc«jjffH-i 1 1 i TH-il*tia«3ltf 

1 X1 0(DT-<^-X7^ [A] ttT(E4ofc«Hf^ 7 
[0 12 4] |Ai % ±E©*aW:x *HSfi©Jf^©a®e 

?n©*m-¥»ii»» 31* s?«s mm l & ^ snfiwa 

[0 12 5] (4) fcfo 07 (d) KotTJ^K, 

ttfcflman 1 1 2<r&X7m 1 o 2 1 1 103© 

1 0 5 ([110 (c) ) lcS£0>&ff-?ifflE$fToT« * 
C£?»*. (07 (d) (e) fcfc^THu mm^L 

< immitsvnk vftzmm^tt 1 1 1 3 £ ltii 



7s 5 g [torr] ©ffiHrtOHS#HM4 , Tx ft 

e/ wxzmmmz epjjpt « c <t k «k y , mmn<p 
iztttzmffltstozmmttzmm*, l< i*jKXfb 

t>\ tii< afosM?as y » mi* 500 [* 

7hP-Z*] KIT, <fc»Jtf$ L<li3 0 0 Wy^Xh 

[0 12 7] C©a«jSttfbKfe»7*ii«35a*J:yB 
L<BWir*/-ci6lc, 09 (a) lc % SttftWKBI 1 

EVacli14 [V] v /{/U*fcT3tt1 [SUfM , 

M'/u7jgnT4iii 0 [=y«>] <bLfc 0 m % ±mom 

Lfe«#j'ctt» unlets uTfttt*awaE"r*o#a 
[0128] 07 (d) K/ivr 1 1 1 4itm£.ffifcmm 
7/-FW?, a3Kxw£*iii 1 1 5 is jctntam- 

1 1 1 6 tf&SS* ft7V*o jlfjj % S451 1 0 1 *BSUi 

W\ a5rx/\°*;H ©9BlfilB*7 , «/-K«ai 114tL 
Tffll^o *LTStt^bffl*iB1 11 2 3tr5«E*aiUP 
r*IH» VjUf-l 1 1 6?ttaj*3tle*tHILTiH| 
514<b5QS©jt^«>« : & J E-'? U attfbffl«»1 1 1 
2flMWWM»T*o 1 1 6 Ttrjll* tifcttffi 

WSIt I effl— fi9*H 9 (b) tc^To 
[0 12 9] caLT5Sttfb*3f 1 1 1 2fr5K;U7sW 

ettiMPT *C ^tf T1WP LTSi A/ifJtttl L^c < % 

ttfbffl«Rl 1 1 2 6^S©mEEpflD^1?±L> a«si£ 

[0 13 0] J^EOiiWifefttt, *HKE©fl5ffi© 

sffi£»ffltta*?iEHTs#*Lf*tt?»y, as 

[0 13 1] J.X±©*-5lcLTs 07 (e) lc5*T¥B 

[0132] mmwommfcmmtsiiiim?) wz. m 
[0133] 01 oti, sasos*«Bg*siwrs/c 

[0 13 4] BlCfiL^T, 12 0 1 «S*5, 1 2 0 2 <h 
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4 itmiLTmzmvtcmn&mm. 12051431^7* 

[0 13 5] COSBS!(0SIB€9i!tttiiiR?^(c|» 

•?-5<0tf;£ (1 2 0 2) #£lt2}£J$9ltt 1 2 0 6±KI§ 
tt5*lTfc»A ©®14SH1 2 0 4 tf»tfJgj£8|Stt 1 2 

0 6<a#JM£$MLTi^£fc£3 o fi£^>T> 06<D¥ 

sM^fi£gp« 1206 ommm Lst LTmmsti 
Zo (Sk ssi 201, 202^^1 20 

3, m&fBtem^imw&Bmi 204, ico^t 

d<t6^RitgTSSo £/c, mmmmti 206^4, 

So 

[0 13 6] SilMwase^JKai^?©©)! 

fco^TBWir*. mil (a) ~ (f) 14, mmxm 

OtlD-T^^o 

[0 13 7] (1) @11 (a) lZ7rs?&olZ, 

mm 1 2 0 1 ±ie^?n® 1203 zb&tzo 

[0 13 8] (2) ^K, (b) iCjjVf a 

14, mUttS i 02*X/to*»?«MTtltf*l\!fc 
TtcfclA, 

[0 13 9] (3) #1;:, mm (c) lcijVr«fc-5K, 

a 1 2 0 6®±u:jiOTtsi 2 0 2^mmt^>o 
[0140] (4) wts mm (d) k^i-j^ic, 

J1 206 (fm (c) ) <D-SB£, 09*.lfXv*> 

?$*JBl*TNffiU ISi^WII 2 0 3^Hi*-a-5o 
[0 14 1] (5) iqb (e) K5VT<J:-pK, ft 

ttmzmvrcmwamm 1 2 04wn„ «jst 

[0 14 2] (6) B5a!<0¥®MW^<!:llli: 
* (07 (c) *ffllNTIHBLfc¥Hffl0iM7*-5 

[0 14 3] (7) IK»IB¥iiIi!©*^imi:<» 
Kil5fk*«**t«*** (07 (d) *fl§l>TBWlLfc 

[0144] j-xiro^^icLTx 01 1 (f) izmtm 
[0145] m7r&wizm^tcmmmmte.iiim?-(D 



[0 14 6] 01 2(4, *HSg©mRI©S^Mlcffl^ 
fc*?©* (ttfflHaft I e) 3* GR^giftWEVf) If 

14, at? 0 j* (S5?ffliB«Evf) %m 

ttU«9k I ett*?«* I f Kit 

2 7 (4&*Elt<oitiia?-0^ Lfc 0 

[0147] zLomm&Wfcm^tcmmfcmmsi&m? 

[0 14 8] mile, &-5BE (£*V&BS{iI®EVth<h 



ETtttttBSaiE I e(4«fcA,£8iti*ft&l\, BP'S, tt 
tUmm I eKHILT, qgttftBMiaEVth$ft?fc#£ 

[0149] tttb«3K i etim^tcepjjp-r^m 

EVffcflc#LT»bTSfc4k «EVfTtttB«aE I e 

[01 50] S3 ic, a®e*ssiai^cEPi)Dr^m 

Bluett, BEVf^EP)tiD-r^fftF^©S*lcj:^T^? 
[0151] W±©J:3ft»tt*#r*fti6s 

>H3te6aLT«S*fir3CttfRrilT**. IBS) 
*©*?lcttBTa©»«WS^«;i:THWtEVthW± 
«DWE«aSQUnU #W?tt»©*?tcttiHWIEV 

y »at«>< c <tic «t y. a^aiBsiffijujE* lts^ 

[0 15 2] tfe. «2ffl»tt^ Rtt* 3 <0«tt*fy 
[0 15 3]H13tt» NTSC^iC^xblffi^tcS 

1701 ttuaLyhaES/^^icfflaf*t.©T» Mai 
LfcaKcKastu Bf^r^c ^siaffii 702 

A^rse^sss^r*. ->7 h u^x^ 1 7 0 4 14 

1 7-fV|(DT-^v'7 h L, 5*r>/*U170 5 
(4, h 1 7 0 4 3(0 1 5i 

*«fflf«S»1 7 0 7tCA7Dr^o |5]IH{i^Sf0 
SS170614NTS Cfi^4i»5HIB«^36»»-r* 0 
[0 1 54] LXF. 01 3(OgS§g|50^tl^i¥L<itt 
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[0 15 5] $mTNM°*/U 1 7 0 Hi, IS? Dxlfcl^ 
LDxMfc.fctfSS? Dyl&l^LDyN, fcJctfBESirfH v 

T h 'J 7 XIB«g* tlfc*««*?* 1 ( n t-d 

wmxmm lt#> < fc&co^gfi^tf epao^-ftSc -is. 
*rc»©a«fi^tfB]iin*tia. bbs? h vie 

lis flRMtEXVaJcy. fc<fc;ttf5 [kV] OKffll 

[0156] mz s mmm® i 7 o nz^zmmt 
tL<«o [v] (^>ku^;w oivftu&'-jMc 

jKRU S9%/(^;U1 7 0 1 4)JS?Dx1&l^LDxll£W 
MWttS^fSttDT^^o SI&l^LSMO&A'I'yT 

7 0 3tf|itfrrSl!Mt9TSC 

x it. @12 item LtcT^mmmT-conmzm^mM 

lMil®EVthmEJ-rF<!:&3<fc^ -SEWESU^r* 
[0 15 7] SJffllsM&l 7 0 3tt» ttaWyA* 

WTzmmmmtmm® 1 1 o 6 * yassnsirot*! 

1 7 0 6H ^^eATj^tl^NTSC^ro^Ue 

«>0@S&?\ a < MI 8 ftTl^<fc 5KJS&&ftRg (7< 

1 7 0 6 led: U»iH*nfc[5]IHfi#l*. 
a<«16ti««k-5 KSilfflJIIJft? <!: 7k¥llSfl«^ <fc y fifc 

^f£#£<Ii:±D A T Afl^aW |iiHI#li-77 h 
Ui>7* 1 7 0 41CA73**1«„ 
[0 1 5 8] *77 h 1 7 0 4«\ Bf3&9Jfi<JU:-> 

'J 7MZ A73*n5BiJI3D A T A<t^€\ S&tf) 1 5^ 
>§K-> 'J TlWl^ U/U^-r«iSODt0T\ fufBS&J 
Ms]& 1 7 0 3d: yiUbft^ftJffllflitTSFTlCg^T 



TakffiX?nXT5M)ni5r-r frlcffiS**) <Dx-7 

1 7 0 4«fcym**n*o 

[0 15 9] 5-r>**y 1 7 0 5lt I«17'T>» 

ox— ?*i6HB^ia©iai/£ttiEifr*a©Eii«ii'pa6 

y % ftJ^SSg 1 7 0 3 «fc y 3f 5tl*»JfflKg^TI«Y(C L 

fctf^> tbi: i di&i^l i DNortg^iBifr^o eh* 

ftfcrtSli, l'D1*l*L I '0N<!:LTtli73*tl, SHU 
#I8£S1 7 0 7 A73* tlSo 
[0 16 0] SIMI4ll£tt1 7 0 7li, sjeeMt 1 - 
1? I 'D1&f*L I 'DNOS^lCfSUTx ^ttSJR?®^ 

«?Dy1&^LDyN£j§i;T^n'*;l/1 7 0 1 F*3©)% 
[0 16 1] 01 2^ffl^TlttB^L/c t feaiC, *IIJKi<D 

liB^ii^FiafitBEvth (%i£-r«i&fik(o^tt(DSii@i 

SSItttlHR? 8 [V] ) tf*y % BOfifiVthW±©«E" 
HMiVtWJLhoWElcaLTtts 01 2©^7©«fc3 

5, Sfc /<;uxoePw**fb***cfclc«fcyffl*i 

[0 1 6 2]. Ur>T. ATDfl^fSCTx JWtftilf?* 
^i^ XIHI99i£B 1 7 0 7 <»: LT, (DmE/\° 

Tli. SMM8£S 1 7 0 7 i LT, -^OjfiBfilO 

E/<iuxoe*SHrsj:a4/^uxigas*3Coia» 

[0 16 3] S/7hU-77x^ 1 7 0 V^'J 1 
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^»S8 1 7 0 6 (OiHtim^D ATA *T-J$Mm 

6«DtB7DgPlCA/D^S§^|6^nif t fel\ cmcML 
T^-O/t'J 1 7 0 5©ai;fi{l#tfx-7*/Uft*tfr7 

l^fcWE£H£it®»£» £Pft^8£S§ 1 7 0 7 lz 
it. 0Ulf D/A*Jft0K£fl|l\ ftgiaSUTflMglsl 

&£S1 7 0 7lcli, flAtfKXOJHHMsJctfKJMI 

[0 16 5] 7 , ^n^fi#*ffll^WEffiB*a©« 
IiifS£S1 7 0 7Kli, «3t»*^7>rft. 

aofc^ictt, mxtXs WHmm%m®i* (vco 

[0166] c ©<fc -5 ftMj$& <h U -5 ^HfiStftfgli© 

DxIftSDxM, Dy17^2DyN^LT®E^En»D-r^iI 
£fc«fcy, «?tttatf4U*. EESarFH v£ttLT* 

0 1 9S5lM*^B^fil (^0,^) (CJSE 

3tni o 1 8izmmu m%&£.vT®®&m&teti 
[0 16 7] zz\x^tzmmB.m^m.(Dmmt. *» 

TliN T S C£3*«tyfft:tf, A7Dfl^ic:ttU:PB3t, 
£>THi&<* PAL, SECAMSa&i'ffi!, £tlScfc 

[0 16 8] JJTRt, ilJlOJB«*ajSVT*«IW** 6 

[0 16 9] LyLTizi&^z&nmmmiz&^Ttt. ? 

KS?$itigB£W'r£>$'r:fiDNxM<! (N = 3 0 7 
2, M=1 024) aaiE€9£!ttaiS?& M*G)?r 

*lRliHJ8tN*05iJ^lRliaiitlcJ:y^hy^^SBi8 
(0iatf04#ra) ^ffitN/c,, 

[0 17 0] *mMV>BmTM. MSEL.fc01&tf02 
[0171] £1** ^46S«± (cfiSi^iM 1 013, 



LfcSttlOII*, yy^U-h 1 0 1 5ic-tr55 7 

9X0IH^&*M*Jfl^TIII£ Lfco 
[0 1 7 2] Sfil 0 1 1 ©frSGlKttl 0 1 3 

(£H3 0 0 [jum] ±lc, MTfrftAEI1 1 0 1 

fc*WS7 y •> htf^XfrS 1 0 4 0 (ggfg 

2 5 0pm) £M*BL/c 0 

[0 17 3] y- A*r5X#54*IMItt 

©if ffifiifll 1 1 U MM 3 SlffflOffiSP 5 [Zim 

tKm2 1&tf2 2£]$^L/i:7^-+M 02 0 (»*5 

[mm]', JSJI2 0 0 [pm] , g*2 0 [mm] ) 
£, g*5 1 0 1 1 ©?t£|r]ES8 10 13 (MM3 0 0 

[jum] ) ±fcSHW?ff£lplEiB 1 0 1 3<kTOcS 
£tt1 0 4 0£rtLTIEBL, ^tfT400°C7iS5 
0 0°CT1 0ftUL±&M?ZZ\tT\ S«L6^omMW 

[0 17 4] 7"s- tM 0 2 0<0XI&£vR1 1 £ LT, 

c rsi/A i nt-vv ^mmmmMi:wm7.i^ 

^~t^>Z\ i: ltd: y AM Lfc C r - A I £-#S<fcBI (2 0 
OnmJS, &1 0©9^ [O/D] ) *fflt\ {fififiill 
21<kLTA I BI (1 OOn mil) %m^tc 0 
[0 17 5] S*51 0 1 1 ©5mm±^lC, 

6^5^111 0 1 8fc**/U/tv* 1 0 1 9^rt®tC 
^Jtlfc7x-X7L/- h 1 0 1 7^ffiiJMl 0 1 6£ 
^•LIBMU y77U-h 1 0 1 StfOSI 0 1 6(T>m 
^35, M7i-X7"l/~ h 1 0 1 7£$JM1 0 1 6<D 

T'4 0 0 °C7iS 5 0 0 XT' 1 0 jMLtStt&t % Z t 
WLtco 

[0 17 6] W±©J:5lCLT^L/j:«S§§Srt^ 

Sglt^Lfc^ §§§^?Dx1~DxM<!:Dy1~DyN^ 
j§ ^T^(R]lBiS«mei 10 13 SWJ^[R]i3Sg 10 14 

^^•lt, &m?iz&mLzwim<DW&7 

[0 17 7] MZ. 1 0©?'r±7>6li [torr] gg© 

[0 17 8] a^ic ^±^©s^g^iiijtrsrc«) 
it, yy*-«is*iTofc. 

[0 17 9] Ji<±©d:-5lC^figLfc, 01Slf02^ 

t, s^phs^? mmtemmtiutim?) 1 o i 2 tc 

it, SSi^HS^DxWDxM, Dy1~DyN^jiU j£ 



5aiL/c„ SEC-f HV\08P»P!iEVatt3 
[k V] ftl^LI 0 [k V] % &BB1 0 13. 10 1 
4|H / sOEDlB«EVf ttl 4 [V] tLfco 
7^-+*- 1 0 2 0 tcjfi^ttgtcS^JftfifiiJS? 10 12 

SBMOBttXtfv h5UtfJBJ8*tu BBTfiffBtte 
Sl^a^-BBSaWT^fc. Cfl>C£tt, 7^-+M 
0 2 0*RHLTt*?«iatH:««*&trrJ:3*«lii 

[0 18 0] ^Hfifi^^^yu^m?^*, M 
KEB Lfc»»<D)aiSB?®ffl* £BB?B« Ltc 

®±5fcIBLfc{6IBBS (yyyKfcfcifcSO tc*y» 
*BSB?fr 8 OB? *BBT SteL ZMttcEB* ftfc 
B : ?;ET*ftoT J k<fcl\ 

[0181] *HjfiO!)JBII<Da^/^;U©ffl3ii: 
LTli, Soffit LT^fcBBJfcfa^BKIE**,©? 

t^j >^oa«^-r*- KB®fwa>B3fcS£ Lzts 

[0 18 2] $fcC4)IB % ±^©M*(D^[RjiBifig<!:N 

*05«J3&lRlKI8©«»*j8131«-r*Ci:(cJ:y» 5^ 
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